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I would like to add one more thing to your Chem 444 Fire & Ice work agenda, and something
important for you and me. Since this course is about heat and temperature, I am curious about
how your ideas evolve based on what we do over the semester. So here’s a standing, weekly
writing assignment. Between each Thursday and the next Tuesday class, write in response to
the following prompts:
1)

Heat is ….

Cold is ….

2)

Temperature is….

3)

How are these three things related?

4)
In the past week, has anything you’ve done or read or talked about reinforced or
changed or extended your understanding of heat, cold, and temperature? Explain why.
I’m not looking for you to do any extra reading or homework in order to provide an answer. I’m
not looking for a best possible accurate scientific response. I’m not looking for you to
summarize readings. I’m not asking for a meticulous polished essay.
I want you to express your own understanding in your own words at that point in time in a
coherent way. Please write in complete sentences. It is entirely possible that one week to the
next does not change your ideas. If that is the case, so be it. Just re-express your ideas and
indicate this situation in #4.
I will score this simply as
Satisfactory (1), meaning I think you responded honestly to all four prompts
Nothing turned in (0)
You can probably complete this assignment in less than 30 minutes and in less than a page of
writing most of the time.
Thanks, CB

Christopher F. Bauer, Principal Investigator. This material is based upon work supported by the National Science Foundation under Grant No.
1245730. Any opinions, findings and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily
reflect the views of the National Science Foundation. Licensed: http://creativecommons.org/licenses/by-nc-sa/3.0/

B26
Professor Chris Bauer
Standing Weekly Assignment #1
2/1/15
So far, based on my prior knowledge of the subject, as well as the readings and discussions
involved with the first week of class, I would describe the qualities of heat and cold as being two
measureable entities that can cause varying degrees of irritation to the body. Also, really strong degrees
of heat and cold have the ability to change the molecular state of most objects. Heat and cold are also
both perceptual concepts; what feels hot to one person may not feel as hot to another person, and vice
versa. Based on what I know from previous chemistry classes, heat is a form of energy, and for
something to become hot, this energy must transfer from a hot object to a cold object. Cold is simply a
lack of this energy, or a lack of heat.
I would say that temperature is the degree of hotness or coldness that a body contains. Usually
when I think of temperature, I think of it in reference to a thermometer as well as in terms of the
Fahrenheit and Celsius scales. Knowing that heat is an energy, it also makes sense to describe
temperature as the measure of how much energy an object has. Heat, cold, and temperature are related
because the idea temperatures gives people a way in which to describe the varying degrees of heat and
cold. I would describe temperature as the glue that binds the ideas heat and cold together. We know
that heat causes water to freeze, and cold causes water to boil, but the temperature at which these
things occur is how we are able to describe the precise amounts of heat and coldness needed. In
summary, temperature is a qualitative and quantitative description for how hot or cold a body may be,
and for that reason, all three concepts are related.
What we have read and discussed in the first week of class has indeed begun to expand my
thinking when it comes the ideas of heat, cold, and temperature. The biggest learning points for me in
the last week has been the reading that discussed the intense level of experimenting that went into how
philosophers defined what cold was as well as the laborious process of creating what is the modern day
thermometer. Getting the opportunity to read first-hand accounts of Robert Boyle’s experiment with air
pressure was truly fascinating. I knew prior that air pressure and temperature were related concepts,
but to get a chance to see and read how Boyle was able to prove the correlation was eye-opening.
Reading about Boyle’s experiments dealing with cold and the freezing points of different liquids was also
intriguing.
Among other things, the other big thing that I took away from this week’s reading was the
evolution of the thermometer. It was interesting to see how the different models changed throughout
each century, whether it was in the liquid used or the design of the instrument itself. It really left the
impression with me that as knowledge on a subject got better, so did too the tools that allowed the
subject to be studied. I really was able to see that as philosophers got a better understanding of
temperature, heat and cold, they were able to take that information and adapt their instruments to
better suit their research.

B26
Professor Chris Bauer
Standing Weekly Assignment #2
2/9/15
This week in class, we spent a good deal of time experimenting with the PhET “gas properties”
simulation. Over the course of using this simulation, I learned some new concepts regarding heat and
cold. These experiments taught me about a few relationships that pertained to the properties of heat
and cold. The first relationship is as follows; when pressure is held constant, adding heat to a container
will increase the container’s volume. When heat is removed from the container (or “cold is added”), the
volume of the container will decrease. We learned that adding heat will cause the kinetic energy of
atoms to increase, and subtracting heat will cause the kinetic energy of atoms to decrease. The other
relationship we learned about was that if volume is held constant in a container, adding heat will cause
the pressure in the container to increase, and taking away heat will cause the pressure in the container
to decrease.
Between last week and this week, my idea of temperature hasn’t really altered in any
substantial way. My idea of temperature is still that of a descriptor; a way in which to measure the
amount of heat or the amount of cold that resides in an object. The use of the simulation taught me the
importance of temperature, however. Without a distinguishable measure of temperature, there would
be no quantitative data to gather. Sure, we could use our eyes to see if atoms are moving faster or
slower, but seeing as temperature is a measure of the energy in each atom, having temperature allows
us to get exact information regarding the average speeds and levels of kinetic energy in each atom. Even
though I still see temperature as a distinguisher between levels of heat and energy, this week I have
found a greater appreciation for how important that tool really is.
As far as the relationship between heat, cold, and temperature go, for the most part, I still feel
the same way about this relationship. As explained in the last paragraph, I believe that temperature is a
device that is used to describe how much heat or cold is found in an object. Due to the experiments this
week, however, my knowledge on the relationship between heat and cold has begun to expand. Like I
explained in the first paragraph, the simulation informed me on how heat affected the atoms located
within an object, and how the lack of heat, or the introduction of “cold” had opposite effects on those
atoms. I know that heat is a form of energy, so obviously adding heat to an object is going to increase
the amount of energy that can be found within the object. Likewise, I know that something being cold is
just a lack of energy or lack of heat in an object, so taking heat away from an object is going to decrease
the energy found in atoms, causing them to slow down. It was through the use of the simulation that I
was able to gain further knowledge on this relationship, and it gave me a basic understanding of how
heat and cold affect the speed of an atom’s movement.
Clearly, as described throughout my writing above, the “gas properties” simulation has had the
most influence on my thinking in terms of heat, cold, and temperature. It was through this simulation
that I became familiar with new relationships, and the simulation gave me a foundation on which to
begin building a more specific knowledge on the qualities of heat and cold. Last week I felt as though my
knowledge was very broad, and I was faced with a lot of generalizations. After this week, I feel as though
I have a more specific, yet still very basic, grasp of what these concepts are all about.

B26
Professor Chris Bauer
Standing Weekly Assignment #3
2/17/15
This week in class, through the readings that I did and the use of another PhET simulation, I was
able to further expand my knowledge of what both heat and cold are. One of the main takeaways from
class this week was the exploration of absolute zero. Absolute zero is defined by 0 K on the Kelvin scale
and it is the point at which the fundamental particles of nature have minimal vibrational motion. This
taught me two things; one is that this statement confirmed our exploration of heat as a function of
motion and not its own separate entity. The other thing that this statement taught me is that there is a
point at which you can take so much heat away from an object that its particles will no longer have any
motion. On the flip-side, there is also a limit to how much heat an object can have because there is a
limit to the total energy that can exist in the universe. Essentially, the biggest things that I learned this
week is that there are limits to how much energy you can add or take away from an object. We began to
experiment with this concept last Thursday and I am interested in learning more about those results.
Also, through the readings this week I learned that adding heat or taking away heat from a substance
will not change its overall mass, which is something that I didn’t know before.
The PhET simulation, “State of Matter: Basics” was a tool that was utilized this week, and it gave
me the chance to explore temperature changes and how that affects the molecules of an object.
Specifically, I observed how water molecules react to an increase and decrease in temperature.
Obviously, prior to this class I was aware of phase shifts and how water transitioned from ice to a gas.
The simulation was a helpful tool in the sense that I got to see first-hand how the molecules themselves
reacted to a change in temperature. Increasing temperature caused the molecules to speed up and
come apart as the water became a gas, and decreasing the temperature caused the molecules to slow
down and bound themselves together into a solid form. For me, after doing this simulation, I can
personally define temperature as the measurement of change in energy levels in the particles of a
particular object.
When looking at the relationship between heat, cold, and temperature, I am starting to see the
different nuances between these three things. Currently, I still define heat as the motion of energy in
objects, and cold as the lack of that energy in the object. I already provided my definition of
temperature above. Now, thanks mostly to the simulation, I am starting to see the interplay between
the three. For example, when you make water go from a liquid to a solid, you are changing the
temperature of the water, and by doing this, you are taking the energy of those molecules away, hence
the cold feeling. Likewise, as you change water from a liquid to a gas, you are increasing the water’s
temperature by adding energy to the molecules, and this gives off heat. Now, we aren’t just
experimenting with the changes in speed of the molecules like in the first simulation, but we are seeing
how the changes in temperature and changes in heat and cold, cause phase shifts in different things.
Once again, the most influential aspect of my thinking this week came in terms of my
exploration of the PhET simulation. I think it is really effective for me to get to play around and
experiment with these simulations and make observations that way. Also this week, probably more than
the first few weeks, I found the readings especially beneficial in my understanding of the concepts that
we are trying to focus on in the class. Reading about absolute zero changed my perspective on the limits
of heat and cold, and reading about Rumford’s experiments with the weight of heat also changed my
ideas on heat and cold. If you had asked me before I read that if I thought adding or taking away heat
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would affect the mass of an object, I probably would have said yes. In the next week I hope to gain an
even more specific understanding of heat, cold, and temperature.

B26
Professor Chris Bauer
Standing Weekly Assignment #4
3/24/15
To review, my perception of heat is that heat is kinetic energy between the molecules of an
object. We have learned that heat is not a physical substance, and it has no mass. When you increase
the thermal energy of the molecules in different objects, they begin to speed up as they gain kinetic
energy, and these molecules also begin to collide more forcibly with one another. Right before vacation,
we began to learn about heat transfer. We did experiments to see how heat flows from hotter bodies to
colder bodies. We did an experiment where we put a can full of hot water into colder water and we saw
how the energy in the hot water was able to transfer into the cold water, even with a can separating the
two waters. The energy transfer between the two bodies takes place when molecules collide with each
other as the temperatures of the water begin to reach the same temperature. This phenomena is called
thermal equilibrium. Thermal equilibrium is seen in the zeroth law of thermodynamics. When two
objects are placed in contact, heat energy is transferred from one to the other until they reach the same
temperature. When the objects are at the same temperature, there is no more heat transfer. If we
define heat as the presence of thermal energy, then cold is defined as the absence of thermal energy.
We have discussed absolute zero. Absolute zero, which is defined as 0 k, is the point at which there is no
more energy that remains the object. We learned last week that even objects that are defined as “cold”,
still have heat. As long as a heat transfer can still take place between two objects, then an object still has
heat even if it feels cold to the touch. We also learned that the colder object will always receive energy
from the warmer body.
If heat is kinetic energy, and cold is the absence of kinetic energy, then temperature is a
comparative measure of hot and cold. Temperature is typically measured using thermometers using the
Kelvin, Celsius, or Fahrenheit scales. Temperature is essentially a measure of how much kinetic energy is
present in the molecules of an object. Temperature is also used to measure the heat transfer between
objects that was mentioned in the paragraph above. Without a distinctive way of measuring heat, we
would never know of the phenomena of thermal equilibrium. Temperature is also one of the axis labels
we used when we were diagramming our heat curves. If we weren’t able to measure temperature, we
wouldn’t know that during a phase transition, the kinetic energy of the object doesn’t cause
temperature to increase, but rather we see how energy is used to overcome the bonds between the
molecules which brings about a phase change. As stated above, theoretically, the lowest possible
temperature is absolute zero. This temperature can be approached but cannot be reached in any
physical system.
My idea on the relationship between these three things has not changed much throughout the
course of these three things. Obviously, my knowledge of what heat, cold, and temperature actually are
have changed, but I feel as though my grasp on the relationship between them has remained constant.
As mentioned in the first paragraph, the relationship between heat and cold is rather straightforward.
Heat is the presence of kinetic energy in the molecules of an object, and cold is the absence of that
energy. Temperature is the device used to measure the levels of energy within an object. We can
describe the motion of molecules, and we can feel heat and cold, so we need something like
temperature as a descriptor to connect these two ideas.
During the week before vacation, the last week that we had class, we began to learn about heat
transfer. We performed experiments in which we mixed hot and cold water together and we also put
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hot water into a can, and then we put that in cold water. In both instances, we saw the temperature of
the water move to thermal equilibrium. During that week, we also designed our own experiments. We
used these experiments to further our understanding of heat transfer and we also observed how even
cold objects shave heat. Earlier in the semester we learned how cold was just the absence of heat
energy. We took that idea further by learning about how heat moved from a warm body to a colder
body. No matter how cold an object feels to the touch, if it has energy and it comes into contact with an
object of a colder temperature, there will be heat transfer.

B26
Professor Chris Bauer
Standing Weekly Assignment #5
3/30/15
In my last standing weekly assignment I began to discuss heat transfer. Just to reiterate,
heat is the kinetic energy between the molecules and atoms of an object. Heat has no mass as it is
energy, not a physical substance. Increasing the average kinetic energy in the molecules of an object will
cause them to speed up and begin to collide more forcibly with each other. When this occurs,
temperature increases. So far we have learned about three ways in which heat can be transferred;
through conduction, convection, and radiation. Conduction is heat transfer through the collision of
atoms and molecules. As I have discussed, this is when fast atoms collide with slow moving atoms, and
the faster atoms transfer kinetic energy to the slow ones. The stronger the bonds between the atoms
and the molecules, the harder it is for the material to conduct heat. That is why metal conducts heat so
well and glass does not. The transfer of heat from something hot to something cold is the flow of heat
through conduction. Convection is the flow of heat on a more macroscopic level, as opposed to the
microscopic transfer of heat between molecules and atoms. Boiling water, and the movement of hot air
into cooler regions are both examples of heating by convection. In this form of heat transfer, heat rises
because it is less dense, which means that that a colder, denser object will sink below. Finally, heat can
be transferred by radiation. Radiation is the transmission of heat through wavelengths. Radiation does
not require contact between two objects like convection and conduction do to transfer heat.
My knowledge related to the idea of cold has not altered much since last week. I still define cold
as the absence of thermal energy. Absolute Zero is theoretically the lowest possible temperature, and it
is defined as 0 K on the Kelvin scale. Objects that we define as being “cold” can still have heat, and heat
will transfer between objects as long as one object has a lower temperature. A colder object will always
receive heat from a warmer body. We learned when we observed the phenomena of convection that
because colder bodies are denser than warmer ones, the colder substance will sink and the warmer
substance will rise, and this causes convection currents.
As it was last week, I continue to define temperature as a comparative measure of hot and cold.
In other words, temperature is a measure of how much thermal energy resides within an object. Like I
stated last week, temperature is measured on different scales. These scales are the Fahrenheit scale,
Celsius scale, and Kelvin scale. Without temperature we would have no way other than visual
observations to distinguish what happens during a phase change. Also, without temperature we would
never know that during heat transfer, the warm substance gives energy to the colder substance, and the
colder substance always receives this energy. As I stated above, absolute zero is deemed to be the
coldest possible temperature. Without something as definitive as temperature we would only be able to
feel heat transfer, not measure it.
The relationship between heat and cold is that heat is the kinetic energy in the molecules and
atoms of an object, and cold is the absence of this energy. Temperature is what is used to measure the
average kinetic energy that resides in an object. We can feel heat and cold, but we need temperature to
help quantify the relationship between those two things.

B26
In the past week, the main focus of our study was on continuing to expand on our knowledge of
heat transfer. Previously, we had been primarily focused on heat transfer through conduction. This
week, we did some mini experiments to observe the phenomena of convection and radiation. I found
these experiments to be particularly helpful in exploring these new phenomena. I am certainly a visual
learner, and both the smoke in the chimney and the light on the window experiments gave me a good
opportunity to see the heat transfer first hand. In the chimney experiment, or experiment A, we were
able to see the movement of the smoke through the house, which demonstrated the idea of the
convection current. In the light on the window experiment, we were able to use the laser thermometer
to get instantaneous temperature readings, while shining a light on the window. This was an important
aspect in bettering my understanding of how radiation heat transfer works, and I thought overall, all of
the experiments we did this week helped me. We aren’t completely done with our analysis of the
Miracle Thaw yet, so I will hold back any conclusions I may have until our experimental process is
complete. However, working with the Miracle Thaw has provided me with a better understanding of
conduction heat transfer, and more specifically, how the best conductor of heat is metal. The only real
question I have is if we are going to be learning more specifically about the ideas of cold and
temperature. My knowledge of heat is evolving every week, but I feel as though I am writing the same
things about cold and temperature for every standing weekly assignment.

C37
CHEM444 Fire and Ice
Weekly writing assignment
1. Heat is a quality of matter. Many scientific experiments have been done over
time to determine what heat really is. Heat is caused by motion and is
believed to be a result of rapid vibrations. Heat is a transfer of energy. When
energy is transferred from a hotter object to a colder object there is a change
in the amount of heat of each object. Heat can have certain effects on some
substances, such as boiling liquids like water. Cold is another quality of
matter. Scientists in the 17th Century were curious as to whether cold was
just opposite heat, or if cold is its own separate entity. Many experiments
were performed to learn more about the quality of cold. Cold can be used
instead of distillation as a chemical separation process. Cold can also cause
freezing in certain substances.
2. Temperature is a measure of heat and cold. Today, we use thermometers as
an instrument to measure the temperature. This instrument has evolved
tremendously over time into the thermometer that we know today. Older
technology such as weatherglasses and thermoscopes were not as accurate
as the tools we have today. The older technologies also only showed a
decrease or increase in heat or cold and did not display an exact reading of
the temperature.
3. Temperature, heat, and cold are all closely related. The degree of heat or cold
that is present in a specific substance is what determines the temperature of
that substance. Temperature, heat, and cold are all subject to be affected by
our senses. For example, we might perceive something that has a low degree
of heat as having a much higher degree of heat if we have just come inside
from the cold outdoors.
4. The experiment that we did on the first day of class helped me to better
understand this phenomenon of how our perception of heat and cold is
influenced by our senses and our environment. During the activity, I first put
my finger in hot water, then I moved it to a second cup. The water in the
second cup felt cold to me, but warm to others in my group. Those members
of my group put their hand in cold water first. The water in the second cup
was the same temperature, but we felt different degrees of heat depending
on the temperature of the first cup.

C37
February 7, 2015
CHEM444 Fire and Ice
Weekly writing assignment
1. Heat is sensed by your body because of thermorecptors. Cold is also sensed
by the body due to thermorecptors, but there are different receptors for heat
and for cold. Hot and cold receptors are both found in the skin. Heat can be
felt when your body is exposed to high temperatures but also if you eat
something spicy like a hot pepper. Your body will feel cold when it is exposed
to low temperatures, but you can also feel cold when you chew a piece of
mint gum.
2. Temperature is a measurement of heat in a system. I believe that
temperature is a cause and also an effect. In the “Gas Properties” simulation
we were able to manipulate the temperature and see temperature as both a
cause and effect. Temperature is an effect in the simulation when you add or
subtract heat, which results in a change in temperature. Temperature is also
a cause because the change in temperature causes a change in the speed of
the atoms in the simulation.
3. Temperature, heat, and cold all have a relationship with each other. I think
that these three things all affect the other. For example, the more heat that
something posses increases the temperature of that item. The temperature
can also affect the amount of heat or cold because if it is a very cold
temperature outside our body might lose heat.
4. On Tuesday of this past week, we presented the posters that we made in our
groups. Watching my classmates present their poster about a situation
similar to mine, but not exactly the same really helped to reinforce my
understanding of heat and cold. It was nice to gain another perspective on a
situation where someone is being exposed to extreme heat or extreme cold
and seeing how the body reacts to this. The presentations helped extend my
understanding of heat and cold because I found the material easier to
understand when my peers explained and discussed it than compared to
reading the information on my own.

C37
February 13, 2015
CHEM444 Fire and Ice
Weekly writing assignment
1. Heat is a form of energy. Heat causes the molecules within a substance to
move at an increased speed than they were previously moving at a lower
temperature. Count Rumsford performed many experiments to determine
whether or not heat adds additional weight to a substance. In the end
Rumsford concluded that a body would not acquire any additional weight
from being heated. His experiments were very exact and he was extremely
cautious and accurate in carrying out these experiments, which leads me to
believe, they are very reliable. Therefore, heat does not cause a substance to
gain any additional weight. Count Rumsford also studied cold. I agree with
his belief that cold is more than just the absence of heat, and that it is
something real. Cold can be measured and can reach the point where it is not
possible to get any colder. This is called absolute zero, which is the lowest
possible temperature where no heat energy remains.
2. Temperature is a way to measure the amount of heat a substance has. The
same temperature can have a wide range of different effects depending on
what substance is exposed to that temperature. This was seen during the
experiment on Thursday where we broke into groups and each heated and
cooled a different substance. The temperature of the substance rapidly
changed for some groups while in other groups, the substance seemed
unaffected by the temperature change of its environment for a much longer
period of time.
3. I believe that cold and heat are both their own entity, but in a sense they are
still opposites of one another. Temperature can give a measurement of both
cold and heat. Cold, heat, and temperature are all related to each other. If you
change one of them, it has an effect on the other two. For example, if you
increase the amount of heat in a substance it will cause the temperature to
increase and I also believe the amount of cold in the substance will be
lessened.
4. During the experiment in class on Thursday, my group heated and cooled
methyl salicylate. This experiment helped extend my understanding of
temperature as I continually monitored the temperature change during the
heating and cooling process. This experiment also made me curious because
when we warmed the methyl salicylate in the room temperature water, the
temperature of the water did not change even though the methyl salicylate
was becoming warmer. I assumed there would have been a transfer of energy
and the water would have become colder as a result but this was not the case
that my group witnessed.

C37
March 22, 2015
CHEM444 Fire and Ice
Weekly Writing Assignment
1. Heat is energy. Heat is not a material substance; it is a form of energy called
thermal energy. Heat is motion. The molecules in a substance will move at a
greater speed and become more spread out as more heat is added to the
substance. Cold substances do still have heat until the temperature of
absolute zero is reached. At the temperature absolute zero, a substance will
no longer posses any heat energy. Cold is our sense of the object or substance
having less heat than its surroundings. Cold things will still have heat until
they are decreased to absolute zero. Cold things will also transfer heat to
substances that are even colder until eventually a thermal equilibrium is
reached between the two.
2. Temperature is a way that we measure the heat that a substance possesses.
Thermometers are the tools that we use to measure the temperature. A
temperature of about -273 degrees Celsius is absolute zero, the temperature
where heat energy no longer exists. Measuring and recording the
temperature of different substances allows us to see how much heat energy
that they have and also how those substances respond to heat and provide
heat.
3. Temperature, heat, and cold are all related. A higher temperature means that
the object has more heat. A lower temperature means that the object
contains less heat than that of a higher temperature, but it does still contain
heat. As the temperature of a substance increases or decreases, we can tell if
that substance is gaining or losing heat.
4. The experiments that we performed in class during the week before spring
break helped me to better understand how heat is transferred between
substances. Heat will be lost from the substance with a higher temperature
and gained by the substance with a lower temperature. This transfer of heat
is also a transfer of energy because heat is a form of energy. Eventually, a
middle point will be reached between the two different beginning
temperatures of the substances. This middle point is called the thermal
equilibrium. If you do an experiment with two equal volumes, then the
thermal equilibrium will be about the average of the two starting
temperatures. If you do an experiment with unequal volumes then it will
change the temperature of the thermal equilibrium. For example if you have
a larger quantity of cold water than hot water then the thermal equilibrium
that is reached will be slightly colder than the average between the two
starting temperatures. This also works the other way. If you perform an
experiment with more volume of hot water than cold then when the thermal
equilibrium is reached, it will have a higher temperature than just the
average of the two starting temperatures.

C37
March 27, 2015
CHEM444 Fire and Ice
Weekly Writing Assignment
1.Heat is form of energy that can be transferred from one object to another. The
movement of heat can occur by conduction, convection, or radiation. When heat is
transferred by any of these different ways, it moves from a hotter object to a colder
object. Conduction transfers heat by collisions between molecules. Convection
transfers heat through a movement of matter, and radiation transfers heat by light
in the form of energy waves. Cold is where the heat energy moves to. Cold is relative
because there is not a specific temperature that necessarily determines an object as
cold. Heat is transferred from an object with the higher temperature to an object
with a relatively lower temperature; therefore heat energy travels from “hot” to
“cold.”
2.Temperature is a way that we can measure how much heat energy an object has.
Cold objects will still have heat energy until they reach the temperature of absolute
zero. The higher the temperature of a substance, the more heat energy that it
contains. We can measure and observe temperature changes that occur within
substances when a transfer of heat is occurring. The change in temperature that
occurs shows that it is possible for heat to be transferred from one substance to
another.
3.Temperature, heat, and cold are all related. Heat is often associated with a higher
temperature, while cold is associated with lower temperatures. When heat is
transferred from a hot object to a cold object, the temperature of both objects will
change as a result. The hot object will be losing heat energy and therefore its
temperature will decrease. The molecules of the hot object will also slow down as a
result of the heat transfer. The cold object will be gaining heat energy and its
temperature will increase. The molecules of the cold object will gain speed as the
heat energy is increased. This transfer of heat energy will continue until eventually
the two objects reach a thermal equilibrium. At the thermal equilibrium, the
temperature of both objects will be the same and heat energy will no longer
continue to be transferred.
4. In the past week, the experiments we have performed along with the readings
have helped me to better understand that there are different ways for heat to be
transferred. My ideas about temperature, heat, and cold have not been changed
much since last week, but I feel that my understanding of the transfer of heat has
been greatly extended. The hands-on activities we performed in class on Tuesday
were beneficial to my understanding of how heat is transferred by convection and
radiation. Specifically, I found the activity that displayed heat transfer by convection
with the heat gun and tube of water with food coloring helpful for me to better
visualize convection currents.

D24
February 12, 2015

1. Heat is… a sensation perceived from the energy of motion produced by molecules
Cold is… therefore a perceived decrease in that energy produced by motion or in other
words the molecule is moving slower.
2. Temperature is… the means by which this energy is measured, for that reason there are
different scales of temperature, changed is marked on a scale of some sort.
3. The three are there for related (Heat, Cold, Temperature) because temperature measures
the change in heat, so can be considered a measurement of the energy or motion of a
molecule or molecules.
4. I somehow had not previously realized that absolute zero was still in a sense theoretical,
that we had not achieved or reached such a temperature. I had some recollection of
superfluids but I didn’t recall them being related to sub-temperatures.

F35

F35

F35 3rd one

Standing Assignment:

Heat is the amount of energy stored in and used by a molecule of a substance. I
believe that heat is product of an excess amount of potential energy in a substance,
which results in that substance having to convert the energy into kinetic energy, since
energy is neither created or destroyed, just altered into different states. As a result, I
believe that cold is a lack of potential energy in a substance, resulting in no kinetic
energy, thus no movement or vibration occurring. I believe that temperature is integral
in regulating the amount of potential and kinetic energy in a substance, and the amount
of heat or coolness is a result in temperature change. I do still believe that cold and
heat are opposites of each other, but instead of cold being a lack of heat, I am starting
to think that cold is a lack of kinetic energy, while heat is an excess of it, with room
temperature being a balance between them. In that sense I believe cold and heat are
strongly related and they would not exist without each other. Class has made me think
of heat and coolness more in terms of potential and kinetic energy instead of
temperature, with temperature being more of a dependent variable in the situation. I
think class is making me look further into why substances change states of matter, and
how that is affected by temperature.

F35
1. Heat is…
o At this point in time in the class I still believe that heat is the amount of
kinetic energy in a group of molecules, however I also believe that heat is
the kinetic energy produced through collisions in the molecules of a
substance. The more kinetic energy in a group of molecules, the more
collisions, and thus there is more heat given off by these collisions. In
solutions with a lack of kinetic energy, there are less collisions for heat to
be transferred. Thus a lack of heat. So I believe while the heat of a
substance may be the total kinetic energy of that group of molecules, I
also think of heat in terms of the energy being transferred and given off at
the point of collision.
2. Cold is…
o Similar to above, I believe that cold is a lack of kinetic energy in a group
of molecules, in which there would be less collisions, and thus less of a
transfer of energy in the form of heat. I think that in cold substances, the
amount of kinetic energy does not outweigh the amount of potential
energy, so heat isn’t moved, whereas in a warm or hot substance, there is
more kinetic energy than potential, so the molecules collide and attempt
to regulate and become homeostatic.
3. How are these things related?
o I believe that heat and cold are extremely interconnected, and in any
substance there are going to be molecules that have more “heat” than
others, and some molecules will collide more, move faster, etc. I still
believe that heat and cold are opposites and that they will always strike
some sort of relationship in everything. I think it is important to regard
them as opposite ends of a scale, but to me it is more interesting how the
middle of that scale looks and how the amount of kinetic energy
necessary to change a substance from hot to cold (or vise versa) is
different depending on the substance.
4. In the past week, has anything you’ve done or read or talked about reinforced or
changed or extended your understanding of heat, cold, and temperature? Explain
why.
o Well we haven’t had class since before spring break, but I think that when
I was home, sitting down and reworking the test did a lot for me in terms
of understanding what was going on. Through rereading other group’s
notes, not only mine, I feel I was able to get a better understanding of the
idea of heat and how it changes and affects substances in a more global
sense, rather than just specifically in terms of how my group’s exact
experiments went. I am interested in extending the idea of the heat being
the actual energy transferred at the site of collision opposed to just the
overall kinetic energy, but I am not sure completely if that is even a valid
proposition or how that would work. But I am definitely interested in
exploring more about the transfer of heat.
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I am still confident in my belief that heat is the amount of kinetic energy produced
by a group of molecules, and through their collisions with each other that energy is
released. In terms of cold, my belief stands the same, as it is a lack of kinetic energy, and
due to that lack of kinetic energy the molecules are not colliding as much. To me, heat
and cold can be regarded as opposites of each other, as molecules with more heat have
more kinetic energy and more collisions, whereas cold molecules have less energy and
fewer collisions. I am still interested in exploring what is happening with the molecules
in-between this “hot” and “cold”, and how the properties of such molecules are
similar/different than those on either end of the spectrum. In the past week, there hasn’t
been anything that really changes my perspective or view on what is happening and the
true definition or characteristics of heat and cold. Through reading the exam 1 answers I
was able to get a definitive, firmer understanding of concepts that I wasn’t so sure on and
so in that respect I learned something.

G33
CHEM 444
01/27/2014

1)

Heat is ….

Cold is ….

Heat is a feeling of warmth. It is interpreted by the thermoreceptors located on our skin. is felt
due to the energy of molecules moving.
Cold is a feeling of coolness. It is the opposite side of the spectrum of heat. It also is interpreted
by the thermoreceptors on our skin. Cold is felt due to the energy with molecules not
moving/moving slower.
2)

Temperature is….

Temperature is the way we as humans measure the warmth/coolness of something. Temperature
varies with hot vs cold because the faster the molecules move, the higher the temperature. The
slower the molecules move, the colder something feels, and the lower the temperature.
3)

How are these three things related?

Heat and cold are related because they are the way we interpret the energy from molecules
moving. Depending on the speed of the movement, is what depends on our interpretation of
something feeling hot or cold. Temperature ties into this because it is a more “exact” way of us
measuring the energy of something. As was mentioned by Boyle, we cannot rely on our senses
alone (i.e. touch) to determine how hot or cold something is. This is because everyone’s
experience is specific to themselves, and it is a subjective perception. With a standard way to
measure the energy that is not subjective, we get a more accurate, consistent result. This is way
temperature is a useful assessment.
4)
In the past week, has anything you’ve done or read or talked about reinforced or
changed or extended your understanding of heat, cold, and temperature? Explain why.
Our reading of the subject matter regarding thermoreceptors was a review to me. As a
nursing major, I have learned about many of the receptors we have in our skin, which allow us to
interpret the world around us. I have also learned about heat in many science classes in high
school. Cold was not touched upon as much, so learning about hot vs cold was not as familiar to
me. I also learned why we developed the assessment skill of temperature in this class. I didn’t
realize Boyle’s reasoning behind refusing to rely on sensory perception alone, but it makes
perfect sense. A lot of the readings are what taught me the most information this week versus
class/group discussion.
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G33
CHEM 444
February 09, 2015
CHEM 444 Weekly Assignment
1. Heat is ….

Cold is ….

Heat is perceived as being a feeling of warmth. This perception is recognized by our brains
through the different receptors on our skin. It is also related to the speed of the molecules moving
within the object in which we perceive. The speed of the molecules in something that feels hot
will be increased, as they are moving quickly.
Cold is perceived as being a feeling of coolness. This perception is also recognized by our brains
through the different receptors on our skin. These receptors have a purpose in order to keep our
bodies safe, and they help us interpret the feeling of our environments as a safety measure. This
coolness that we feel is also related to the speed of the molecules moving within the object in
which we are interpreting. The speed of the molecules in something that feels cold will be
decreased, as they are moving slowly.
2. Temperature is….
Temperature is a more accurate way for us to measure the warmth or coolness of something we
touch. It has been discussed previously in class that it is inaccurate for us to rely on our human
feelings alone, as they are subjective, and there needs to be something uniform which is not
subjective to other factors. Therefore, temperature was developed as a means to do this. When a
thermometer measures the warmth or coolness of something, it actually is measuring the kinetic
energy of the molecules; In other words, the speed of the molecules. Therefore, when the kinetic
energy is increased, this means that the molecules are moving faster and the object feels warm to
us.
3. How are these three things related?
Heat and cold are related to temperature because they are all ways of assessing the kinetic
energy. The amount of kinetic energy an object has is what determines its temperature, or its
perception of being hot or cold. As mentioned previously, a high kinetic energy means molecules
are moving quickly and it feels warm. A low kinetic energy means molecules are moving slowly
and the object feels cool. Heat and cold are our human perceptions of kinetic energy. We note
the differences in kinetic energy as a degree of warmth/coolness that we feel. Temperature is a
less subjective means to interpret kinetic energy. It is more accurate than human experience
alone, and it measures the “warmth/coolness” of something to tell us more about the kinetic
energy it possesses.
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4. In the past week, has anything you’ve done or read or talked about reinforced or changed
or extended your understanding of heat, cold, and temperature? Explain why.
I think I have learned all of this material previously in high school classes. However, the use of
discussions, simulations and class-assigned readings have helped to remind me of this
knowledge. It is easy to think of temperature as being a measure of heat, when in all reality it is a
measure of the kinetic energy. This is all information I have learned before, but it has been a nice
review and reinforcement to get rid of the common misconceptions.

G33
CHEM 444
February 15, 2015

CHEM 444 Standing Assignment
1)

Heat is ….

Cold is ….

Heat is perceived by humans as being a feeling of warmth on our skin. This perception is
recognized by our brain’s hypothalamus through the different thermoreceptors on our skin. Heat
also carries a relationship with the speed of the molecules moving within the object in which we
perceive as “having heat”. The speed of the molecules in something that feels hot will be
increased, as they are moving quickly. Warm things are usually liquid-gas in nature, but can be
any of the three states.
Cold is perceived as being a feeling of coolness. This perception, like heat, is also recognized by
our hypothalamus through thermoreceptors on our skin. This coolness that we feel is also related
to the speed of the molecules moving within the object in which we are interpreting. The speed
of the molecules in something that feels cold will be decreased, as they are moving slowly. Cool
things usually are solid-liquid in nature, but can be any of the three states.

2)

Temperature is….

Temperature is a more accurate way for us to measure the warmth or coolness of something we
touch. It has been discussed previously in class that it is inaccurate for us to rely on our human
feelings alone, as they are subjective, and there needs to be something uniform which is not
subjective to other factors. Therefore, temperature was developed as a means to do this. When a
thermometer measures the warmth or coolness of something, it actually is measuring the kinetic
energy of the molecules; In other words, the speed of the molecules. Therefore, when the kinetic
energy is increased, this means that the molecules are moving faster and the object feels warm to
us. Temperature is measured using different scales. The most common temperature scales
include Fahrenheit, Kelvin and Celsius.

3)

How are these three things related?

Heat and cold are related to temperature because they are all ways of assessing the kinetic energy
of the molecules of an object. The amount of kinetic energy an object has is what determines its
temperature, or our perception of it being hot or cold. Heat and cold are our human perceptions
of kinetic energy. We note the differences in kinetic energy as a degree of warmth/coolness that
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we feel. We are able to note these differences as a means for safety to defend ourselves from our
environment. Temperature is a less subjective means to interpret kinetic energy. It is more
accurate than human experience alone, and it measures the “warmth/coolness” of something to
tell us more about the kinetic energy it possesses. The three different states of matter are affected
by the temperature, or the kinetic energy of something. As something gets warmer, there is a
tendency that it could change to a liquid or gaseous state. As something’s temperature drops, it is
likely that the object would change to a liquid or solid state.

4)
In the past week, has anything you’ve done or read or talked about reinforced or
changed or extended your understanding of heat, cold, and temperature? Explain why.
I think I have learned most of this material previously in high school classes. However, the use
of discussions, simulations and class-assigned readings have helped to remind me of this
knowledge. It is easy to think of temperature as being a measure of heat, when in all reality it is a
measure of the kinetic energy. This is all information I have learned before, but it has been a nice
review and reinforcement to get rid of the common misconceptions. I have learned more about
the different states of matter through our recent PHET simulation and lab experiment. I enjoy
discussing the results as a class, because it also has helped to further my understanding of the
subject.

H22
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H22
CHEM 444A
Professor Bauer
06 February 2015
Standing Assignment
1. Heat is a condition which causes the molecules of a substance to speed up. This in turn
causes many substances to expand and become less dense. Heat can be generated in
several ways such as through friction. As the molecules begin to move faster they
generate heat resulting in an increase in temperature. Cold is a phenomena opposite of
heat. Cold causes molecules to slow down resulting in a decrease in temperature. Both
heat and cold can be transferred from one object to another through direct contact or by
diffusion through the air. Cold can be described as an alteration in the speed of a
substance’s molecules, as can heat. Heat and cold can be described as the energy within a
substance.
2. My perception of temperature is very similar to my understanding last week.
Temperature is the “degree of hotness or coldness” of a substance. Therefore it helps
show how much heat or how much cold is present. The presence of heat raises the
temperature and the opposite holds true for cold. Temperature helps quantify and provide
a standard of comparison for the fluctuation of heat or cold in a given location. As the
temperature increases the particle’s kinetic energy also increases, therefore the more the
particles are moving the higher temperature, or pressure, is present.
3. These three things all have a strong correlation. Heat and cold have very similar effects
on substances. Not necessarily in the way that the substance is altered in the presence of
either of these things, but in the sense that the substance will either shrink or expand as a
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result of a change in the molecular motion. Temperature relates to these as if one is
present they are all technically present. Temperature helps shows the presence of each
cold and heat. Therefore they are all needed to accurately display the results of an
increase or decrease in temperature, heat, or cold. This correlation was further
emphasized after using the simulation (Phet) and performing the experiments during
Thursday’s class. These two activities allowed me to get first-hand experience using heat,
cold and temperature.
4. During the past week the Phet simulation and lab experiments have further extended and
enforced my ideas of heat, cold and temperature. By doing these experiments I was able
to see the actual effects of heat and cold. I learned that heat and cold can be directly
related to volume and pressure also. These experiments also enforced my previous ideas
of heat and cold being a type of energy that effects substances in different ways. This
week’s experiments have helped to influence and enforce my conceptual ideas on this
subject matter.

H22
Chem 444A
Professor Bauer
2/15/2015
Standing Assignment
1. Heat is energy which causes an increase in molecular speed and pressure when applied to
a given area. Through use of the several simulations and readings I have discovered that
heat is an energy which can be referred to or transformed into kinetic energy or heat
energy. Therefore when you add energy to a system in all actuality you’re adding heat.
Cold is the removal of energy from a system. By adding cold you are removing heat
energy. The effect on the system is slower molecular motion, decreased pressure, and
therefore decreased volume. I would describe cold as being a substance which removes
heat energy from within substances.
2. This week we had a few readings which were directly related to temperature. One of the
readings described temperature as being “how out of the place the particles were”. This
has evolved my understanding of what temperature is. Temperature is the degree to
which particles react and behave because of the presence of either heat or cold. Therefore
when the temperature is “high” because there’s a lot of heat in the system the molecules
have very little to no order and are moving freely and rapidly throughout the system.
When the temperature is low because there’s low heat or a lot of cold present the
molecules are much “neater”. At this temperature molecular motion is much slower and
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molecules form pattern like shapes. Therefore temperature is the measure of the amount
of heat energy present and its effect on molecular behavior.
3. Heat, cold and temperature are all related. Temperature is a measure based on the amount
of heat or cold present. Heat is related to cold in the sense that they are inversely related.
If high heat is present there isn’t a lot of cold present and vice versa. Cold is the removal
of energy or heat energy in an area. These three are also related in the sense that
temperature is affected by how the heat or cold makes the molecules behave. If there is a
lot of heat energy present the molecules will have fast motion and no order resulting in a
high temperature.
4. This week my ideas of heat and cold have remained relatively constant. I have the same
understanding of these concepts this week as I did last week. Although, I have a new
understanding of temperature as a result of this week’s readings and activities. In the past
I have always associated temperature with the amount of heat or cold present, which I
still believe to be true. I now have an extended understanding as the readings
incorporated the molecules order and how they are “sorted” into the temperature
equation. With high heat the molecules are all over the place and with low heat they are
more centralized and form a pattern or order. Therefore as the temperature increases the
molecules become more disorganized. After working with the simulation this week I
found this to be true and is a new idea for me as to how to think about temperature.

H22
Professor Bauer
CHEM 444A
22 March 2015
Standing Weekly Assignment
1. Heat is energy which can be added to a substance or area which results in an increase in
particle speed and kinetic energy. As the average kinetic energy of the particles increases
so does the temperature since the temperature measures the average kinetic energy
present. We have recently performed several experiments which demonstrated the effects
of a transfer of heat and how the behavior of those molecules changes. Cold is simply the
absence of heat. My understanding of cold has drastically changed since the beginning of
this course. I used to view cold as being energy similar to heat, but now my
understanding is that cold is perceived when there is an absence of heat. An object “gets
cold” when heat is pulled from it which lowers its average kinetic energy and therefore
its temperature. Overall, heat is energy and cold is the absence of it.
2. Temperature is the measure of the average kinetic energy of a substance. Each particle
within a substance has some level of kinetic energy caused by its motion and the transfer
of heat energy. The temperature or the “degree of hotness” of the substance is simply the
average of each kinetic energy of each particle which composes the substance.
Temperature represents the average kinetic energy since there is likely a wide variety of
individual kinetic energies, but the average most accurately represents the cumulative
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amount of kinetic energy for the substance as a whole, therefore representing its
temperature.
3. These three things: cold, heat, and temperature are all related in the sense that they all
involve energy. Heat is simply energy, cold is the absence or decrease of energy and
temperature in the average kinetic energy which could be described as the average
amount of “energy of motion”. Therefore each of these is directly linked to one another.
If energy is added to a substance heat is being added to it or cold is drawing in heat
energy. This addition of energy increases the motion and kinetic energy of the individual
molecules which increases the average kinetic energy raising the temperature of the
substance. The opposite also holds true. The only difference is if a substance is becoming
cold, cold isn’t being added to it, but heat is being removed from it, causing kinetic
energy to decrease which decreases the temperature likewise.
4. Recently in class we have performed experiments which have proved that there is a
transfer of energy (heat) between hot molecules and cold molecules when they come into
contact; law of thermal equilibrium. Therefore in order for this to occur, the substances
come to an identical temperature, there must be a transfer of heat energy. After
performing these series of experiments I was actually able to “visualize” that cold isn’t
being added to a substance to decrease its temperature, but heat is being pulled from it
decreasing its kinetic energy and temperature. The in-class experiments especially have
helped me understand the overall concepts of cold, heat, and temperature. The
experiment we performed was specific to the latent heat during a phase change. By
monitoring each body of water with a separate thermometer, we could see that the hot
temperature decreased as the cold temperature increased, therefore indicating that heat
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was being transferred to the cold or the cold was drawing energy from the hot. After
performing this experiment and taking the time to truly understand the data I achieved a
better understanding of cold, heat and temperature.

H22
CHEM 444A
Professor Bauer
30 March 2015
Standing Weekly Assignment
1. Heat is energy. Heat energy or thermal energy affects substances in several ways when it is
transferred to them. Heat causes particles to increase speed. As a result of heat being added and
motion increasing the kinetic energy also increases. Kinetic energy to me is the “energy of
motion or ability to move”. Heat simply causes an increase in temperature and also an increase in
particle activity since it is a form of energy. Cold is the absence of heat. Heat energy can be
transferred to or from substances. Therefore a substance becomes “cold” when some heat is
removed from it. All of the heat cannot be removed, since this would stop all molecular motion
in that substance, absolute zero. At our current point of technological development absolute zero
has not been achieved. When heat is removed from a substance and it becomes cold, the
molecules slow down and their kinetic energy and temperature decrease. Cold differs from heat
in the sense that you can’t “add cold” to a substance like you add heat. Heat must be taken away
to achieve “coldness”.
2. Temperature is the average kinetic energy of a substance. Each individual particle in a
substance has kinetic energy which is the energy it has to move or its ability to move. As more
heat energy is added to a substance its particle’s motion increases and so does the particle’s
kinetic energy. The average of all of the kinetic energies of each particle is the temperature of the
substance. Therefore when heat is added the individual kinetic energy increases for each particle
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thereby increasing the temperature as well. My understanding of temperature evolved
dramatically once I understand the concept of kinetic energy within a substance. This helped me
understand the phenomena at the molecular level.
3. Heat, cold and temperature are all related. Heat is energy which can be transferred to a
substance, “reducing the cold” which causes its temperature to increase. When heat is added to a
substance each particle’s kinetic energy increases since their motion is increasing. This is
directly related to temperature since temperature is the measure of the average kinetic energy of
a substance. Therefore the value for temperature is composed by the measure of the kinetic
energy of each individual particle. The average speed of the substances molecules can be
determined by the substances temperature for these reasons. Cold is also related to heat and
temperature since when heat is removed a substance becomes cold and the temperature
decreases. The opposite also holds true since when heat is added the substance becomes less cold
and temperature increases.
4. A few weeks ago my understanding of heat, cold and temperature changed dramatically as I
described in a previous standing weekly assignment. Since then I have been building on those
ideas through in-class experiments and readings. Since that point my understanding hasn’t
changed and my idea of what each of the three things is has remained fairly constant. Therefore I
would say that the series of experiments we performed on Tuesday and the experiments from
Thursday helped enforce my ideas of cold and temperature and especially heat. These
experiments illustrated how when heat energy is transferred the particles become more active
and less dense, which was especially evident in the “tube/dye” experiment. My understanding of
concepts was especially influenced by experiments which helped me visualize and truly
understand what was actually occurring.

J31
01/27/2015
Week one:
1. Heat is the presence of warmth and the result of the presence of energy. Cold is the
absence of heat.
2. Temperature is the measurement of heat. Temperature as perceived by the human body
is relative and cannot be accurately measured. However, there are modern day
thermometers that are often relied on to measure temperature accurately.
3. Heat, cold, and temperature are all related to the sensations of warmth, cool, hot, and
cold. Heat and cold have an inverse relationship, while temperature measures this
relationship.
4. Heat and cold as felt by the human body are often relative. I was recently in the fairly
warm locker room at the gym. I decided to go into the hot sauna and when I exited I
perceived the temperature in the locker room to be cool. The locker room had not cooled
down; however, it felt cool because my body was measuring the warmth relative to the
hot sauna.

J31
02/10/2015
Week two:
1. Heat is the presence of warmth and the result of the presence of energy. Cold is the
absence of heat. In molecules, heat is in the form of kinetic energy.
2. Temperature is the measurement of heat. Temperature as perceived by the human body
is relative and cannot be accurately measured. However, there are modern day
thermometers that are often relied on to measure temperature accurately.
3. Heat, cold, and temperature are all related to the sensations of warmth, cool, hot, and
cold. Heat and cold have an inverse relationship, while temperature measures this
relationship.
4. Pressure, volume, and temperature are all closely related. If temperature is raised
pressure rises which can cause volume to increase in the case of flexible objects such as
balloons or balls. When a basketball is left out in the cold it will become “flat” due to the
drop in pressure which is a result of the low temperature. However, the ball may regain
its original volume and bounciness when returned to a warm gym. The heat of the gym
increases particle movement and thus increases pressure causing the volume to expand
and finally resulting in a once again bouncy basketball.

J31
02/17/2015
Week two:
1. Heat is the presence of warmth and the result of the presence of energy. Cold is the
absence of heat. In molecules, heat is in the form of kinetic energy.
2. Temperature is the measurement of heat. Temperature as perceived by the human body
is relative and cannot be accurately measured. However, there are modern day
thermometers that are often relied on to measure temperature accurately.
3. Heat, cold, and temperature are all related to the sensations of warmth, cool, hot, and
cold. Heat and cold have an inverse relationship, while temperature measures this
relationship.
4. We did PhET simulations where we experimented with heating and cooling water. I
observed that removing heat increased organization of molecules. The decrease in
energy allows molecules to become more organized and seemingly at a more stable state.
I observed in the class experiment-graphs that some liquids seemed to cool down at a
more rapid pace then they had heated up. I think that just as atoms form bonds to be at
their most stable state, molecules are also trying to be at a stable state, and perhaps this is
why they give up heat more readily then they accept it.

J31
03/24/2015
Week one:
1. Heat is the presence of warmth and the result of the presence of energy. Cold is the
absence of heat.
2. Temperature is the measurement of heat. Temperature as perceived by the human body
is relative and cannot be accurately measured. However, there are modern day
thermometers that are often relied on to measure temperature accurately.
3. Heat, cold, and temperature are all related to the sensations of warmth, cool, hot, and
cold. Heat and cold have an inverse relationship, while temperature measures this
relationship.
4. A helium balloon when brought outside of a store immediately began to deflate, creases
formed in the plastic balloon. When returned into a warmed environment, such as a car
or house, the balloon regained its pressure. This occurrence is due to the condensing of
molecules in cold and the expansion in warmth. Cold temperatures in the environment
remove heat from the balloon thus reducing kinetic energy, slowing movement of
particles, and allowing polar attractions between molecules to have more of an effect on
the molecule positions in relation to each other. This effect of cold on molecules brings
the molecules closer together, and thus the substance condenses. Bringing the balloon
into a warm environment allows the molecules to take in energy from the environment
and thus expand once again.

J31
03/24/2015
Week one:
1. Heat is the presence of warmth and the result of the presence of energy. Cold is the
absence of heat.
2. Temperature is the measurement of heat. Temperature as perceived by the human body
is relative and cannot be accurately measured. However, there are modern day
thermometers that are often relied on to measure temperature accurately.
3. Heat, cold, and temperature are all related to the sensations of warmth, cool, hot, and
cold. Heat and cold have an inverse relationship, while temperature measures this
relationship.
4. The weather has been rainy the past few days. Rain clouds became a topic of discussion
with the recent test. Rain clouds occur when air evaporates from the ground. As the air
rises it cools and condenses and a cloud of small water droplets forms. As the air goes
through the process of condensation heat is released to the surrounding air. The cloud
which is now formed of cooled and condensed particles begins to sink because
convection causes cool air to sink and hot to rise. In addition gravity now has more of an
effect on the cloud because the cloud is denser and thus heavier. For these reasons clouds
with many water droplets, such as rain clouds, are often found closer to the ground than
other various types of clouds.

K29
Fire & Ice
Standing Assignment
1/27/2015
1. Heat is the transfer of energy between different bodies, which can be effected by motion,
pressure, and gravity. Cold is a loss of energy or heat from an object. Heat and cold are
not perceptual sensations, but actual processes that occur. The hotness or coldness of an
object cannot be measured through means of sensation.
2.

Temperature is used to measure the hotness or coldness of an object with a
predetermined scale.

3. Heat, cold, and temperature are related because heat and cold are caused by the
movement of energy and temperature measures the movement of energy to produce an
organized and scaled way to understand the hotness or coldness of an object.
4. I do not know very much about heat, but something that aided me in understanding heat,
cold, and temperature was the PHET Simulations. The simulation was about gases and
how they were affected by heat, pressure, and gravity. When heat was added to the gas
particles the particles moved very fast, but when cold was added the particles slowed
down. The heat caused the temperature to rise and also made the pressure increase. If the
heat continued to heat the gas particles, eventually the pressure became increasingly high
and blew the lid of the container. This caused me to assume that heat and pressure are
positively correlated when working with gas particles. When the gas particles were being
frozen their movement became slower and slower. Eventually all movement stopped.
This suggests that frozen objects have little to no movement of particles and warm or hot
objects have moving particles. The PHET Simulations helped me to understand concepts
of heat, cold, temperature, and pressure because I could manipulate the elements and
view the changed that occurred.

K29
Standing Weekly Assignment
February 10, 2015
1. Heat is the energy passed between particles. As seen in the PHet Simulation when
particle motion increases there is more heat present. Whereas when particle motion slows
or is almost stopped there is little to no heat present. Heat has the ability to increase and
decrease pressure. When particles are heated the pressure increases and when heat is
removed the pressure decreases.
2. Temperature is used to measure the hotness or coldness of an object. Temperature
measures heat so temperature also has a relationship with pressure. When temperature
increases the pressure will increase, whereas when the temperature decreases the pressure
will decrease. Temperature also has a relationship with volume. When volume is
decreased the temperature will increase, while when volume is increased the temperature
will decrease. When volume is decreased the particles collide more often and create more
heat.
3. Heat, cold, and temperature are related because temperature will change depending on the
addition or removal of heat. During class an experiment was done with syringes and
various different temperature atmospheres. Throughout the experiment the temperature of
each substance or area was monitored. In the hot water, which had a lot of heat, the
temperature was high. When the thermometer measured the coldness of the dry ice the
temperature was very low. This shows that the gain or loss of heat of a substance affects
the temperature.
4. This past week the in class experiment done with syringes and different substances
furthered my understanding of temperature’s relationship with pressure. The syringe was
placed in dry ice, a freezer, warm water, and hot water. The temperature of each
substance/area was recorded. This experiment was done to show that as temperature
increases or decreases, pressure will correlate positively. The pressure in the syringe did
not as noticeably change as it did when placed in the warm and hot water. However, the
pressure in the syringe did decrease when placed in the dry ice and the freezer. When the
syringe was placed in the warm and hot water the pressure very noticeably increased.
This experiment helped me to further understand the relationship between pressure and
temperature because it was a hands-on way to see the relationship occur.

K29
Fire & Ice
Standing Weekly Assignment
February 17, 2015
1. Heat is the energy that is transferred between two objects. Heat has the ability to break
formations of molecules and thus aids in the transitions between the states of solid, liquid, and
gas. For example, solid water is in an ordered formation of connecting rings and when heat is
added those rings are broken. This leaves the molecules as independent particles. Heat broke
the original formation of solid water and turned the water into a liquid. Cold is the energy that is
taken away from an object. Like heat, cold also has the ability to change an object’s state. In the
liquid phase of water the particles are independent of one and other, but when the water is
cooled the particles begin to connect with the other particles again.
2. Temperature is the measurement scale that indicates how quickly or slowly an object is heated
or cooled. As seen in the in class experiment the temperature was taken every 15 seconds to
indicate the increase or decrease in heat or cold.
3. Heat, cold, and temperature are related because temperature is the reading that tells how much
heat or cold an object has lost or received. Temperature is high with heat and low with cold.
4. The in class experiment that was done with cooling and heating a substance furthered my
understanding of heat, cold, and temperature. My group was working with water and came to
the conclusion that it takes water longer to cool down, than it does to warm. Temperatures
tended to incline steadily, except for a small portion of time during the heating when the
temperatures remained level. This would suggest that heating and cooling is not a stop and go
process, but happens continuously. The PHET Simulations showed that the way in which
molecules of a substance react to heat and cold will affect the shape/curve of the graph.

K29
Standing Weekly Assignment
March 24, 2015
1. Heat is a form of energy that can be lost, gained, or transferred between systems. Heat
can easily move between systems however, heat can be controlled in order to slow the
loss of heat from a system. Substances like Styrofoam can slow the loss of heat because
Styrofoam has air pockets. The air pockets slow the loss of heat because loss of heat
occurs slower in air.
2. Cold is the loss of heat from a system. Heat flows from warm molecules to cold
molecules. Therefore, when hot water in a can is surrounded by colder water it loses heat.
This results in the hot water cooling.
3. Temperature measures the amount of heat lost or gained by a system. Thermometers can
detect the loss and gain of heat. By using thermometers one can see heat loss or gain
when observing hot and cold water placed together in a can and a mug.
4. In class my group did an experiment where hot water was placed in a Styrofoam cup and
then placed in a mug filled with cold water. Another mug was filled with cold water and a
plastic cup was placed inside the mug with hot water. A thermometer was put in the hot
water and in the cold water. The thermometer measured the changing temperatures of the
water. The experiment was meant to show that the loss of heat from the water in the
Styrofoam cup would be slower compared to the loss of heat from water the plastic cup.
The experiment did prove that Styrofoam slows down the loss of heat. This experiment
helped me to understand the concept of heat loss and how hot and cold molecules interact
with each other.

K29
CHEM 444
Standing Weekly Assignment
March 31, 2015
1. Heat is a form of energy that can be transferred to different bodies through conduction,
convection, and radiation. Conduction is the transfer of heat in solids from an area of
higher temperature to lower temperature by movement of heat energy between adjacent
particles. Convection is the transfer of heat through liquids or gases. The movement of
the liquid or gas can carry heat with it. The heat energy will move from a high
temperature area to a low temperature area. Radiation is the transfer of heat through
electromagnetic waves. Heat is transferred from an origin to the surrounding space.
Radiation does not involve the interaction or movement of matter.
2. Cold is the loss of heat energy. In conduction, convection, and radiation the object with a
higher temperature will transfer its heat energy to a lower temperature object or area. The
initial higher temperature object will become colder because it transferred its heat energy.
3. Temperature is the measurement of heat loss and heat gain. Temperature can show which
way heat is flowing between two objects.
4. The experiments done on Tuesday helped me understand conduction, convection, and
radiation better. It was helpful to see the transfer of heat. Convection can be seen in
Experiment A with the candle. The air near the flame becomes hot; it expands, decreases
in density and rises. The hot air pushes the cold air at the top down to the bottom to
replace the rising hot air. This is why the smoke from the incense travels up into the air.
The hot air is carrying heat energy as it rises. Convection also occurred in Experiment B.
Food dye was put in cold water in a rubber ring. Food dye does not disperse quickly in
cold water because the molecules are fairly packed together. When heat was applied to
the ring it heated the water in that section of the ring. The heated water moved to an area
of lower temperature, which pushed the cold water away. This made the food dye move
around the ring. Radiation occurred with the heat lamps. The lamp was aimed on the
glass and it became hot. The lamp was the origin and was heating the surrounding space.
The area that had the most direct light was the hottest section, but the surrounding area
was also being warmed.

L18
Chem 444 Honors
February 1, 2015
Weekly Writing #1
1. My understanding is that heat is the energy of particles which are rapidly vibrating and
the faster/stronger the vibrations, the more heat. Cold is the absence of heat, or a lack of
these vibrations.
2. Temperature is the average kinetic energy of these particles vibrating from what I
remember.
3. These three things are related because they’re all kind of the same thing. Heat and Cold
are the same thing, they just describe two different ends of the spectrum, kind of like how
Acid and Base describe pH. Temperature is a little different because it is the average
kinetic energy and not the total kinetic energy, but all three things come from the same
basic concept.
4. My understanding of these things has not changed much in the past week, however I was
intrigued by a question that was brought up the first week in the question bank. Someone
asked about the use of heat/cold in treating sports injuries and I was really interested in
learning more about that because I am an athlete and have always wondered when using
heat as opposed to ice is appropriate.

L18
Prof Bauer
Chem 444H
February 9, 2015
Weekly Writing
1. Heat is the thermal energy that a system has, which is a form of kinetic energy because of
the vibration/motion of particles. Cold is simply a lower level of this energy.
2. Temperature is a measurement of the average kinetic energy in a system, which we found
in the gas properties simulation using the average speed of all the particles.
3. These are related because energy is the foundation for all of them. Heat describes a
condition with a lot of energy, cold describes a condition with a little energy, and
temperature is a measurement of this energy.
4. The gas properties simulation we did added to my understanding of temperature because
it allowed me to use what I learned in physics and apply it to chemistry. When working
through the activity, I recalled the formula K=1/2mv^2 which relates kinetic energy to
mass and velocity. I never thought of being able to measure temperature in this way, but
now it makes sense.

L18
Prof Bauer
Chem 444H
February 16, 2015
Weekly Writing
1. Heat is the thermal energy possessed by a system. Cold is a lack of thermal energy
possessed by a system, and is just a relative statement based on perception.
2. Temperature is the average kinetic energy of all the particles in any given system.
3. These three things are related because they are all a result of the movement of particles.
Heat is a lot of movement, cold is a little movement, and temperature is our way of
measuring this movement.
4. In the past week, my understanding of heating and cooling was extended by the
simulation and lab work that we did, because I got to see first hand the heating and
cooling of substances. I find it interesting to note that in differential equations, we also
studied the heating and cooling of substances as an application of differential equations,
so I have been able to look at it both from the theoretical and experimental points of
view.

L18
Prof Bauer
Chem 444H
March 23, 2015
Weekly Writing
1. Heat is the presence of molecular motion (kinetic energy) and cold is the absence of this
molecular motion.
2. Temperature is a measure of the average kinetic energy of the molecules in a system
3. These three things are related because they are all the result of the vibration/motion of
molecules, they are just different ways of expressing this.
4. In the last week, my understanding of heat transfer became much more clear through the
cups of water experiments. I knew how heat was transferred and why it was transferred,
but performing the experiment and measuring the changes myself gave me a new level of
understanding. My group predicted the temperature changes correctly before performing
any of this, but I am much more confident in this concept and could explain it to someone
else more clearly now.

L18
Prof Bauer
Chem 444H
March 30, 2015
Standing Weekly Assignment
1. Heat is the thermal energy of a substance which results from the movement of its particles.
Cold is the lack of this thermal energy
2. Temperature is the average kinetic energy of all the particles within a substance.
3. These things are related because they are all different ways to talk about how fast these
particles are moving, because heat talks about the energy they have, cold is a lack of this, and
temperature is a measurement of the average energy.
4. In the past week, the explorations that we performed involving heat transfer really made me go
back and question some of the things I had previously accepted as true. I had learned most of
these things before but I gained a much deeper understanding of the “why” behind them
through direct experimentation.

M27
January 26, 2015
CHEM 444A
Standing Weekly Assignment
1. Heat is energy that gives a body the quality of warmth, or high temperature.
2. Cold is the absence of heat that gives a body the quality of low temperature.
3. Temperature is the measure of the degree of heat present in a body.
4. Heat, cold and temperature are directly related because heat is the amount of energy present in a
body. If a body lacks heat, it is considered cold. In order to quantify heat or cold, one would use
temperature to measure the degree of heat present in any given body.
5. After the first week of class, I have a better understanding of how the idea of heat and cold evolved
in the seventeenth century. Prior to this time, people accepted the previously established principles
and ideas around the concepts. It was not until Robert Boyle that the theories were challenged and
more understanding was uncovered regarding heat and cold. In addition, after having the
opportunity to experiment with three cups of water, the feeling of heat and cold has reinforced my
understanding. Transferring your thumb from hot to cold is a much stronger sensation than
transferring your thumb from cold water to room temperature water.

M27
February 8, 2015
CHEM 444A
Standing Weekly Assignment
1. Heat is energy that gives a body the quality of warmth, or high temperature.
2. Cold is the absence of heat that gives a body the quality of low temperature.
3. Temperature is the measure of the degree of heat present in a body.
4. Heat, cold and temperature are directly related because heat is the amount of energy present in a
body. If a body lacks heat, it is considered cold. In order to quantify heat or cold, one would use
temperature to measure the degree of heat present in any given body.
5. Over the past week, I did not change my definitions of heat, cold, nor temperature; however, I did
gather a better understanding of heat’s relationship with motion and pressure, which enforces my
previous definitions listed above. The higher the temperature of an environment, the faster
molecules move. Colder temperature environments yield slower movement among molecules.
Additionally, pressure and temperature have a positive relationship to one another. In the presence
of heat, temperature rises, which then increases the motion of molecules, thus increasing the
pressure. Pressure is the force in which molecules push against a surface. As molecules slow with
the lack of heat, they exert less force, or pressure, on the surface surrounding them.

M27
February 13, 2015
CHEM 444A
Standing Weekly Assignment
1. Heat is energy that gives a body the quality of warmth, or high temperature.
2. Cold is the absence of heat that gives a body the quality of low temperature.
3. Temperature is the measure of the degree of heat present in a body.
4. Heat, cold and temperature are directly related because heat is the amount of energy present in a
body. If a body lacks heat, it is considered cold. In order to quantify heat or cold, one would use
temperature to measure the degree of heat present in any given body.
5. Again this week, I did not change my definitions of heat, cold, nor temperature. I did however,
expand my understanding of these concepts, particularly on the cold realm of the heat spectrum, by
reading about absolute zero. Absolute zero is the lowest possible temperature, where no heat energy
is present in a substance. The energy present at this temperature is known as zero-point energy and
the molecules are in perfect order. Although this is the lowest boundary for heat, it is impossible to
reach. On the opposite side, there is only a highest possible temperature in the sense that there is a
limit to the total energy that exists in the universe. This point is also unattainable because there is
no way to harness all the energy in the universe.

M27
March 20, 2015
CHEM 444A
Standing Weekly Assignment
1. Heat is a form of energy that transfers between two objects that differ in temperature. The flow of
energy is always from the higher temperature object to the colder temperature object. As heat is
added to a body, the kinetic energy, the energy of motion, in the system increases, thus causing the
molecules to move faster and more freely. In the reverse situation, as heat is removed from a body,
the kinetic energy decreases, causing molecule movement to slow.
2. Cold is the absence of heat that gives a body the quality of low temperature.
3. Temperature is a measure of the average kinetic energy of the particles that make up an object.
4. Heat, cold and temperature are directly related because heat is a form of energy present in a body.
The lack of heat within a given object can be considered cold. Heat, or energy, can be quantified
by measuring the average kinetic energy of the particles within a body through temperature.
5. Within the past month, I extended my understanding of heat, cold, and temperature. In the previous
weeks, I defined heat as energy. While that is still mentioned in my definition above, I expanded
upon how this energy is transferred. After doing experiments examining a can of cold water inserted
into a thermos of hot water, it was evident to see how the heat transferred between the two bodies
of different temperatures. When watching the thermometers of both containers of water, it was clear
that the heat from the hot water flowed into the cold water, causing the temperature of the hot water
to decrease and the temperature of the cold water to increase until equilibrium was met. As far as
the definition of cold, that remained relatively the same from previous weeks; cold is nothing more
than the absence of heat. Additionally, since I enhanced my definition of heat, I was able to reiterate
the meaning of temperature in a more concise and accurate statement. Previously, I defined
temperature as the measure of the degree of heat present in an object. Now, I have replaced the
degree of heat portion with the average kinetic energy because heat is thermal energy, and once
thermal energy is transferred into the particles of a system, motion increases, and the energy is
known as kinetic energy. The reading of temperature on a thermometer quantifies the average
amount of kinetic energy possessed by the particles within the system.

M27
March 20, 2015
CHEM 444A
Standing Weekly Assignment
1. Heat is a form of energy that transfers between two objects that differ in temperature. The flow of
energy is always from the higher temperature object to the colder temperature object. As heat is
added to a body, the kinetic energy, the energy of motion, in the system increases, thus causing the
molecules to move faster and more freely. In the reverse situation, as heat is removed from a body,
the kinetic energy decreases, causing molecule movement to slow.
2. Cold is the absence of heat that gives a body the quality of low temperature.
3. Temperature is a measure of the average kinetic energy of the particles that make up an object.
4. Heat, cold and temperature are directly related because heat is a form of energy present in a body.
The lack of heat within a given object can be considered cold. Heat, or energy, can be quantified
by measuring the average kinetic energy of the particles within a body through temperature.
5. Over the last week, I continue to stick with my previous definitions; however, I did gain a better
understanding about how heat transfers, and the ways in which it does so. There are three methods
in which heat moves, conduction, convection, and radiation. Convection is the flow of heat that
occurs via collisions between atoms and molecules in a substance. Convection, on the other hand,
is the flow of heat through a bulk, macroscopic movement of matter from a hot area to a cold area.
Lastly, radiation is the transfer of energy through waves or particles, at very high speeds, most
commonly in the form of light. The experiments we did last week helped to clarify and provide me
with a visual for these concepts.

N16
Fire and Ice
Standing Assignment – Feb. 5th – Feb. 10th

Heat is ….
The presence of kinetic energy. As kinetic energy increase, particles move at faster rate, and
there is a higher temperature. Although particles move at different speeds within a system, there
is generally a consistent average speed, which is why something will seem to have a consistent
temperature. When something contains heat, it is warm to the touch.
Cold is ….
Cold is simply the lack of heat energy, or kinetic energy. At lower temperatures, particles move
slower in a system, and fewer particle collisions occur. If there is a very small amount of kinetic
energy, there is a very small amount of heat. When something is cold, it can feel freezing to the
touch.
2)

Temperature is….

Temperature is a measurement for the presence of heat. If something is very hot, there will be a
high temperature, and if something is very cold, there will be a low temperature. Temperature
contains many different measurement scales, including Fahrenheit, centigrade, and kelvin.
3)

How are these three things related?

Temperature is a measurement for heat and cold. If there is a presence of heat, there will be a
high temperature, and if there is a lack of heat, there will be a low temperature.
4)
In the past week, has anything you’ve done or read or talked about reinforced or
changed or extended your understanding of heat, cold, and temperature? Explain why.
The Gas Properties simulation on PhET significantly broadened my understanding of
temperature, heat, and cold. I never truly considered what was happening to particles on the
atomic level during the presence and lack of heat. I also started understanding of how kinetic
energy is directly related to heat and cold.

N16
Fire and Ice
Standing Assignment – Feb. 12th – Feb. 17th
Heat is ….
Heat is the presence of kinetic energy. As kinetic energy increase, particles move at faster rate,
and there is a higher temperature. Although particles move at different speeds within a system,
there is generally a consistent average speed, which is why something will seem to have a
consistent temperature. Heat has the power to melt substances. At certain levels, it can make a
substance go from a solid to a liquid, and then from liquid to a gas. When something contains
heat, it is warm to the touch.
Cold is ….
Cold is simply the lack of heat energy, or kinetic energy. At lower temperatures, particles move
slower in a system, and fewer particle collisions occur. If there is a very small amount of kinetic
energy, there is a very small amount of heat. When something is cold, it can feel freezing to the
touch. There is absolute zero when virtually no kinetic energy remains in a system, and particles
are frozen in place. “Cold” is relative to the substance that is experiencing a lack of heat. For
example, one substance may have a significantly colder freezing point, so “cold” for one
substance may not be “cold” to another.
2)

Temperature is….

Temperature is a measurement for the presence of heat. If something is very hot, there will be a
high temperature, and if something is very cold, there will be a low temperature. Temperature
contains many different measurement scales, including Fahrenheit, centigrade, and kelvin.
3)

How are these three things related?

Temperature is a measurement for heat and cold. If there is a presence of heat, there will be a
high temperature, and if there is a lack of heat, there will be a low temperature.
4)
In the past week, has anything you’ve done or read or talked about reinforced or
changed or extended your understanding of heat, cold, and temperature? Explain why.
This past week, the PhET simulation that allowed the user to alter the state of water, along with
other substances, broadened my understanding of heat and cold. In the simulation, water could
be selected, and the application of heat and cold would change the activity of particles. When
heat was put onto the system, particles began to rapidly move throughout the container and
disperse, indicating the boiling of water. Conversely, when cold was put onto the system,
particles slowly grouped together and formed a geometrically consistent formation, indicating
the freezing point. Seeing temperatures effect on state change was very interesting.

N16
Fire and Ice
Standing Assignment – Due 3/24/15
Heat is ….
Heat is the presence of kinetic energy. As kinetic energy increase, particles move at faster rate, and
there is a higher temperature. Although particles move at different speeds within a system, there is
generally a consistent average speed, which is why something will seem to have a consistent
temperature. Heat has the power to melt substances. At certain levels, it can make a substance go
from a solid to a liquid, and then from liquid to a gas. When something contains heat, it is warm to
the touch. A misconception is that “cold things don’t have heat” but in reality, every substance
contains heat unless it is at absolute zero, which is the temperature at which there is no heat.
Additionally, heat energy can move throughout different materials. When two objects come together,
their temperatures come to an intermediate heat, and this is called the thermal equilibrium, or the
“zero-th” law of thermodynamics.
Cold is ….
Cold is simply the lack of heat energy, or kinetic energy, compared to a material or substance that
contains more heat energy. At lower temperatures, particles move slower in a system, and fewer
particle collisions occur. If there is a very small amount of kinetic energy, there is a very small
amount of heat. When something is cold, it can feel freezing to the touch. There is absolute zero
when virtually no kinetic energy remains in a system, and particles are frozen in place. “Cold” is
relative to the substance that is experiencing a lack of heat. For example, one substance may have a
significantly colder freezing point, so “cold” for one substance may not be “cold” to another. Cold is
also only relative to its surroundings. For example, a cup of water 33 degree Fahrenheit water in a 72
degree room may feel cold, but if that same cup of water was in a -20 degree room, it was feel warm.
2)

Temperature is….

Temperature is a measurement for the presence of heat. If something is very hot, there will be a high
temperature, and if something is very cold, there will be a low temperature. Temperature contains
many different measurement scales, including Fahrenheit, centigrade, and kelvin.
3)

How are these three things related?

Temperature is a measurement for heat and cold. If there is a presence of heat, there will be a high
temperature, and if there is a lack of heat, there will be a low temperature.
4)
In the past week, has anything you’ve done or read or talked about reinforced or changed
or extended your understanding of heat, cold, and temperature? Explain why.
The experiment in class that determined if “hot particles stay hot” and “cold particles stay cold”
extended my understanding of temperature. Through the experiment where we placed a cold can of
methanol in a less cold mug of water, it displayed that energy can be exchanged and moved among
the system, so eventually both substances would reach the same temperature. This displays the zeroth law of thermodynamics, or thermal equilibrium.

N16
Fire and Ice
Standing Assignment – Due 3/29/15
Heat is ….
Heat is the presence of kinetic energy. As kinetic energy increase, particles move at faster rate, and
there is a higher temperature. Although particles move at different speeds within a system, there is
generally a consistent average speed, which is why something will seem to have a consistent
temperature. Heat has the power to melt substances. At certain levels, it can make a substance go
from a solid to a liquid, and then from liquid to a gas. When something contains heat, it is warm to
the touch. A misconception is that “cold things don’t have heat” but in reality, every substance
contains heat unless it is at absolute zero, which is the temperature at which there is no heat.
Additionally, heat energy can move throughout different materials. When two objects come together,
their temperatures come to an intermediate heat, and this is called the thermal equilibrium, or the
“zero-th” law of thermodynamics. When conduction occurs, heat leaves one material and enters
another material until they are at the same temperature.
Cold is …. Development
Cold is simply the lack of heat energy, or kinetic energy, compared to a material or substance that
contains more heat energy. At lower temperatures, particles move slower in a system, and fewer
particle collisions occur. If there is a very small amount of kinetic energy, there is a very small
amount of heat. When something is cold, it can feel freezing to the touch. There is absolute zero
when virtually no kinetic energy remains in a system, and particles are frozen in place. “Cold” is
relative to the substance that is experiencing a lack of heat. For example, one substance may have a
significantly colder freezing point, so “cold” for one substance may not be “cold” to another. Cold is
also only relative to its surroundings. For example, a cup of water 33 degree Fahrenheit water in a 72
degree room may feel cold, but if that same cup of water was in a -20 degree room, it would feel
warm.
2)

Temperature is….

Temperature is a measurement for the presence of heat. If something is very hot, there will be a high
temperature, and if something is very cold, there will be a low temperature. Temperature contains
many different measurement scales, including Fahrenheit, centigrade, and kelvin.
3)

How are these three things related?

Temperature is a measurement for heat and cold. If there is a presence of heat, there will be a high
temperature, and if there is a lack of heat, there will be a low temperature.
4)
In the past week, has anything you’ve done or read or talked about reinforced or changed
or extended your understanding of heat, cold, and temperature? Explain why.
We started learning about conduction and how different materials and substances are more or less
conductive. For example, I learned that aluminum is not very conductive: it does not allow for a
speedy transfer of thermal energy. Other poor conductors are wood and clay. The Miracle Thaw

N16
Fire and Ice
product was explored and we found out it was an excellent conductor. The metal works well because
due to the delocalized electrons in the Miracle Thaw metal, electrons can move around and transfer
energy much faster.

CHEM 444AH Standing Weekly Assignment
P14
February 3, 2015

1. Heat is a measure of the movement of molecules. The faster molecules are moving, the
hotter they are. Cold is caused by the absence of heat.

2. Temperature is a measure of the degree of how much heat something has. Temperature
is relative, changing with circumstance and personal experience. One’s body determines
the relative temperatures of things through the use of thermoreceptors, a part of the
body’s neural system.

3. Temperature is a relative measure of heat. Differences in the amount of heat something
has can be detected by the thermoreceptors in the skin or through the use of
thermometers.

4. The readings in class on the way in which the body’s nervous system responds to
changes in temperature to let your senses know when you are cold and when you are
warm. Patterns of neural responses in thermoreceptors in the skin allow the body to
detect changes in temperature, especially extreme cold and extreme heat.

CHEM 444AH Standing Weekly Assignment
P14
February 10, 2015

1. Heat is the amount of energy within a substance and is produced by the movement of
said substance. At absolute zero there is no heat, because all motion has stopped. Cold is
the absence of heat.

2. Temperature is a measure of the amount of heat something has. Temperature is relative
to personal experience and situation.

3. Temperature is a relative measure of the amount of heat something has. Changes in
pressure and volume in a container have an effect on the energy of a system, causing a
change in the measurement of temperature.

4. The explorations with PhET have furthered my understanding of the way in which
volume and pressure affect the temperature of a system. If volume remains constant and
the temperature of the system increases, pressure increases as well. If pressure remains
constant and the temperature of the system increases, volume increases as well.

CHEM 444AH Standing Weekly Assignment
P14
February 17, 2015

1. Heat is the amount of kinetic energy within a substance and is produced by the
movement of molecules within said substance. Adding and removing heat from
substances can cause such substances to change states of matter. At absolute zero, there is
no heat in the system. Cold is the absence of heat in a system.

2. Temperature is a relative measure of the amount of heat that something has. Many
different scales are used with different high and low points for the convenience of
measuring. One’s personal experience of temperature is relative to the environment and
previous encounters with heat and cold.

3. Temperature measures the amount of heat in a system. If you add heat, with say a
Bunsen burner, then the temperature of the system will increase. If you remove heat, by
say cooling with ice, the temperature in the system will decrease. Any change to the
system that causes a change in its kinetic energy, such as adjusting pressure or volume,
will also affect the temperature.

4. We have done many explorations in the past week involving the effect that adding or
removing heat from a system has on the state of matter. When transitioning from one

P14

state of matter to the next, the molecules take in the heat much slower than when
remaining in a constant state of matter.

CHEM 444AH Standing Weekly Assignment
P14
February 24, 2015

1. Heat is the amount of kinetic energy within a substance and is produced by the
movement of molecules within said substance. Adding and removing heat from
substances can cause such substances to change states of matter. Different substances
incorporate heat into their being at different rates, causing difference in state change
patterns. At absolute zero, there is no heat in the system. Cold is the absence of heat in a
system.

2. Temperature is a relative measure of the amount of heat that something has. Many
different scales are used with different high and low points for the convenience of
measuring. One’s personal experience of temperature is relative to the environment and
previous encounters with heat and cold.

3. Temperature is related to heat and cold because it is a relative measure of the amount
of heat in a given system.

4. Many explorations have been done in the past week on the way in which different
substances react differently to the addition and subtraction of heat. Because of the
chemical structure of various substances and the degree of polarity that they have, they

P14

take in energy differently. It is more difficult to heat substances with a higher degree of
polarity (or “stickiness”).

CHEM 444AH Standing Weekly Assignment
P14
March 24, 2015

1. Heat is the energy produced by the motion of molecules. Heat can be transferred
between molecules upon collision. Cold is relative term to describe things with less heat,
though cold things still contain heat and can still transfer heat onto colder things.
Absolute zero is the temperature at which things no longer have heat or motion.

2. Temperature is the measure of the amount of heat in a system. It can be measured
relatively through the use of one’s senses or through the use of a thermometer. The
experience of temperature is very relative to the environment and previous encounters
with heat and cold.

3. Temperature is related to heat and cold as it is a way to relatively measure how much
heat something has, giving some kind of quantitative data on the subject.

4. One thing that was explored was what happened when two things of different
temperatures are mixed. The 0th law of thermodynamics tells us that when mixing
temperatures, the product converges on a middle temperature known as thermal
equilibrium. The 1st law of thermodynamics tells us that energy cannot be lost from a
system, so if one substance is losing heat, it must be gained somewhere else. This helps
in understanding that when hot and cold things are mixed, the hot don’t stay hot and the

P14

cold don’t stay cold. Rather, energy is transferred between the two. This was confirmed
with our experiments with conductive materials.

CHEM 444AH Standing Weekly Assignment
P14
March 31, 2015

1. Heat is a force. One form of heat can be found in the energy produced by the motion of
molecules. This heat can be transferred between molecules upon collision. This is known
as conduction. Another source of heat is from the release of energy in the form of waves
from radiation. This is known as radiation. A third form of heat is produced by the flow
of air or liquid molecules, also known as convection. Cold is relative term to describe
things with less heat, though cold things still contain heat and can still transfer heat onto
colder things. Absolute zero is the temperature at which things no longer have heat or
motion.

2. Temperature is a measure of the amount of heat that something has. It can be a
quantitative figure, measuring the collisions of molecules against the head of a
thermometer. Or it can be relative, estimated by bodily perceptions of the amount of heat,
which differ depending on the previous environment the body was exposed to.

3. Temperature is related to heat because it is a way to quantify the abstract concept of
heat.

4. One thing that was recently explored is the difference between convection, conduction,
and radiation. Convection is the macroscopic flow of heat, carried in gas or liquid
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currents. Conduction on the other hand is the microscopic transfer of heat through the
collisions of individual atoms and molecules. The third form of heat transfer is radiation,
in which heat energy is carried and released by light waves.

Q25
Standing Weekly Assignment
Due February 27, 2015

1. Heat is comforting, relaxing, but can be scalding. When something gets very hot, it can
become painful.
Cold is bitter, chilling, but can be refreshing. Extreme measures of cold can make you
feel stiff and numb.
2. Temperature is the measurement of heat and cold in a system that makes sense to us. It’s
a tool we can use to explain this phenomena.
3. I would consider heat and cold to be opposites and temperature is a way for us to put
things in perspective. It can also give us all the things in between.
4. I think so far, this class has opened my eyes to how much temperature plays a role in our
lives. Even though it’s only been one week, I’m already noticing heat and cold on a
regular basis and questioning its effects.

Q25 – Standing Weekly Assignment for Feb 10
1. Heat can make molecules move quickly and release energy. Cold can make molecules
slow down and eventually make them stop moving completely.
2. Temperature is the measurement of heat and cold. It’s essentially the ‘language’ of heat
and cold. We use it to describe how heat and cold fluctuate.
3. As temperature increases, molecules speed up. As temperature decreases, molecules slow
down.
4. As we continue to uncover the science behind temperature, I’m learning about the
technical side heat and cold, rather than just the sensual components (how they feel).

Q25
CHEM 444AH
Chris Bauer
Due: February 17, 2015
Standing Weekly Assignment
1. Heat is something that excites molecules and makes them move faster.
Cold is something that slows molecules down.
2. Temperature is something that measures heat and cold in a way that makes sense to us.
3. Molecules of different substances move at different speeds at different temperatures.
Meaning, there isn’t one universal temperature that causes all molecules to move at the
same speed.
4. The idea I explained in number 3 seems so simple and it makes so much sense, but it
blows my mind because I have never taken the time to think about it. Of course the
molecules of different substances don’t move at the same speed at the same temperatures,
otherwise we wouldn’t have water as a liquid the same time we have copper as a solid. I
learned about phases on a molecular level in high school, but I’ve never started to think
about how it affects the things around us until now.

Q25
CHEM 444A-H
Professor Chris Bauer
Due: March 24, 2015
Standing Weekly Assignment
1. Heat and cold are relative terms to describe the amount of energy used by a molecule.
2. Temperature can be used as a measurement of the energy of a given group of
molecules.
3. Energy can be transferred between molecules, thus changing the temperatures. Higher
temperatures, or more energy, can be considered hot, while lower temperatures, or
less energy, can be considered cold.
4. Our experiments with the insulated mugs and aluminum cans illustrate the concept of
transferring energy between molecules. Even is the temperature of the substance
inside the mug would be considered cold by our standards, it can transfer heat energy
to an even colder substance inside of the aluminum can until they reach an
equilibrium. For this reason, we have to be careful when we refer to substances as
“hot” or “cold” because they are relative terms.

Q25
CHEM 444A-H
Professor Bauer
Due: March 31, 2015
Standing Weekly Assignment
1. Heat is transferrable between molecules. Cold is the lack of heat energy within
molecules.
2. Temperature measures the amount of heat energy in molecules in each state of matter.
3. Heat energy can be transferred from one molecule to another via conduction, convection,
or radiation. This energy is not created nor destroyed; only moved around (conservation
of energy).
4. Last week, we were to experiment with the Miracle Thaw and see if it actually worked. It
did, which then forced us to question how it works. We considered both convection and
conduction as ways of transferring the heat energy from the light in the room to the ice
cube on the Miracle Thaw. In terms of conduction, the metal of the Miracle Thaw
definitely played a role in melting the ice because the electrons can move freely across
the surface to concentrate all the heat energy to one area (the ice).

R23
1/31/2015
CHEM 444
Bauer

1. Heat is the condition of being hot or having a high temperature. Cold is the absence of
heat or having a cold temperature.
2. Temperature is the measurement of the amount of heat in a substance or object. It is
usually measured on a Fahrenheit or Celsius scale. However, there are quite a lot of other
scales that can be used like the Romer and Kelvin.
3. Temperature, heat, and cold are all related because temperature is the measurement of
heat or the lack of heat, cold. High temperatures represent an abundance of heat and
lower temperature represent an absence or what we call cold.
4. Reading about Robert Boyle’s discoveries with cold helped to reinforce my ideas on what
heat and cold are. It also helped to expand my knowledge because I didn’t know that
before Boyle it was thought that heat and cold were two completely separate substances
instead of just a lack of one. Also while I knew atmospheric pressure affected
temperature the readings we did helped to expand my knowledge and learn how Boyle
and others worked around this issue when making “thermometers”.

R23
Standing Assignment
Bauer
2/10/15

1. Heat is the condition of being hot or having a high temperature. The warmer an object or
substance is the faster the atoms inside it are moving. Cold is the absence of heat. The
colder an object or substance is the slower atoms move.
2. Temperature is the measurement of the amount of heat in a substance or object. It is
usually measured on a Fahrenheit or Celsius scale. However, there are quite a lot of other
scales that can be used like the Romer and Kelvin. It is also very useful in gaging how
fast atoms are moving or how high the pressure is.
3. Temperature, heat, and cold are all related because temperature is the measurement of
heat or the lack of heat, cold. High temperatures represent an abundance of heat and
lower temperature represent an absence of heat or what we call cold.
4. In this past week doing all the experiments with the PhET gas properties has extended
and reinforced my understanding about temperature. I knew that warmer temperatures
made atoms move faster and colder temperatures made them move slower, but using the
stimulation actually allowed me to see speed, temperature, and pressure all together. So
while I knew temperature and pressure had a positive relationship and graphing those
numbers for homework again just confirmed my belief.

R23
Professor Bauer
2/17/15
Standing Assignment
1. Heat is the condition of being hot or having a high temperature. The warmer an object or
substance is the faster the atoms inside it are moving. If there is enough heat it could
cause the object to change forms from a solid or liquid to a liquid or a gas respectively.
Cold is the absence of heat. The colder an object or substance is the slower atoms move.
If an object gets cold enough it could change forms from a liquid or gas to a solid or
liquid respectively.
2. Temperature is the measurement of the amount of heat in a substance or object. It is
usually measured on a Fahrenheit or Celsius scale. However, there are quite a lot of other
scales that can be used like the Romer and Kelvin. It is also very useful in gaging how
fast atoms are moving or how high the pressure is. The coldest temperature is 0 K on the
Kelvin scale which is equivalent to -273.15 degrees Celsius. However we are currently
unable to fully achieve a state of zero.
3. Temperature, heat, and cold are all related because temperature is the measurement of
heat or the lack of heat, cold. High temperatures represent an abundance of heat and
lower temperature represent an absence of heat or what we call cold.
4. The readings we did on absolute zero helped to extend my definition of temperature and
cold. The PhET simulation we did this week also helped to expand my definitions of heat
and cold. Most of the information wasn’t completely new to me, however I did not know
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some of the information regarding how liquids and solids react and move when they are
at 0 K so that was very interesting.

R23
Professor Bauer
3/24/15
Standing Assignment
1. Heat is the condition of being hot or having a high temperature. The warmer an object or
substance is the faster the atoms inside it are moving. If there is enough heat it could
cause the object to change forms from a solid or liquid to a liquid or a gas respectively.
The amount of heat required to cause a substance to change phases differs depending on
the strength of the molecular bonds of that substance. Cold is the absence of heat. The
colder an object or substance is the slower atoms move. If an object gets cold enough it
could change forms from a liquid or gas to a solid or liquid respectively. When objects of
different temperatures are mixed together the substance with more heat transfers its heat
to the other substance until the entire new substance hits thermal equilibrium. Heat
always transfers from objects at a higher temperature or starting off with more heat. Cold
isn’t transferred. Objects that are cold instead absorb heat from warmer substances.
2. Temperature is the measurement of the amount of heat in a substance or object. It is
usually measured on a Fahrenheit or Celsius scale. However, there are quite a lot of other
scales that can be used like the Romer and Kelvin. It is also very useful in gaging how
fast atoms are moving or how high the pressure is. The higher the temperature the more
kinetic energy in a substance. The coldest temperature is 0 K on the Kelvin scale which is
equivalent to -273.15 degrees Celsius. At this point there is no kinetic energy. However
we are currently unable to fully achieve a state of zero. If you mix two substances (of
equal volume) together the resulting temperature will be hallway between the two starting
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temperatures. If you mix two substances where one has a greater volume the resulting
temperature will be closer to the temperature of the substance with the most volume.
3. Temperature, heat, and cold are all related because temperature is the measurement of
heat or the lack of heat, cold. High temperatures represent an abundance of heat and
kinetic energy and lower temperatures represent an absence of heat or what we call cold
and kinetic energy.
4. The experiments we did with the two different temperatures of water really helped
expand my knowledge on heat and temperature. Mixing the water together at different
temperatures helped me understand the concept of thermal equilibrium. Then having the
water at two different volumes allowed me to see how the final temperature is closer to
which ever temperature had the most volume. All of the graphs really helped to easily
show the relationship between temperature and volume.

R23
Professor Bauer
3/31/15
Standing Assignment
1.

Heat is the condition of being hot or having a high temperature. The warmer an object or

substance is the faster the atoms inside it are moving. If there is enough heat it could cause the
object to change forms from a solid or liquid to a liquid or a gas respectively. The amount of heat
required to cause a substance to change phases differs depending on the strength of the molecular
bonds of that substance. Cold is the absence of heat. The colder an object or substance is the
slower atoms move. If an object gets cold enough it could change forms from a liquid or gas to a
solid or liquid respectively. When objects of different temperatures are mixed together the
substance with more heat transfers its heat to the other substance until the entire new substance
hits thermal equilibrium. Heat always transfers from objects at a higher temperature or starting
off with more heat. Cold isn’t transferred. Objects that are cold instead absorb heat from warmer
substances. There are 3 main types of heat transfer: conduction, convection, and radiation.
Certain objects are better conductors of heat than others. Some of the best conductors are metals
because their outer electrons of the atoms are loosely bound. This allows them to freely move
around the material and easily transfer heat.
2.

Temperature is the measurement of the amount of heat in a substance or object. It is

usually measured on a Fahrenheit or Celsius scale. However, there are quite a lot of other scales
that can be used like the Romer and Kelvin. It is also very useful in gaging how fast atoms are
moving or how high the pressure is. The higher the temperature the more kinetic energy in a
substance. The coldest temperature is 0 K on the Kelvin scale which is equivalent to -273.15

R23

degrees Celsius. At this point there is no kinetic energy. However we are currently unable to
fully achieve a state of zero. If you mix two substances (of equal volume) together the resulting
temperature will be hallway between the two starting temperatures. If you mix two substances
where one has a greater volume the resulting temperature will be closer to the temperature of the
substance with the most volume.
3.

Temperature, heat, and cold are all related because temperature is the measurement of

heat or the lack of heat, cold. High temperatures represent an abundance of heat and kinetic
energy and lower temperatures represent an absence of heat or what we call cold and kinetic
energy.
4.

This week’s experiments helped me learn a lot more about conduction, convection, and

radiation. It has helped me greater understand the different ways that heat can be transferred
between different substances. In other words I know have a more solid definition of what these
three processes are and how they work. Conduction is the process of moving heat directly
through a substance (like a metal. Convection is heat transfer by motion of a fluid such as air or
water when the heated fluid is caused to move away from the source of heat, carrying energy
with it. Radiation is the processes of moving heat or energy through the air in the form of
electromagnetic waves or high-speed particles to another substance.

Weekly Writing Assignment

S21
January 24, 2015
CHEM 444

1) What is heat and what is cold?
Heat is energy being transferred between particles. The hotter something is,
the more energy is being transferred. Cold is a lack of energy, and is felt when
energy is being transferred away. Materials that conduct heat readily will feel
colder to the touch than less conductive materials even if they are the same
temperature. This is because heat is being transferred away from the skin more
quickly.
2) Temperature is?
Temperature is the measurement of the amount of heat in a substance. It is
best measured with a quantified, standardized tool. It can be difficult to gauge the
temperature of something using our own sensations because they can be
misleading. In addition to the example listed above, where more conductive
materials feel colder, materials may feel warmer or colder than they actually are
depending on the current temperature of our skin.
3) How are these three things related?
Heat and cold are opposites of each other, not separate entities. Cold is just a
lack of heat. Temperature is the measurement of heat.
4) How has my understanding changed this week?
My understanding of heat and cold hasn’t changed this week, but I am more
knowledgeable of the historical understanding of heat, as well as how it was
measured. I am more aware of the difficulties scientists in the 17th centuries faced
when studying heat and temperature.

Weekly Writing Assignment

S21
February 9, 2015
CHEM 444

1) What is heat and what is cold?
Heat is an indication of the amount of energy in a system. It can be added to
or removed from a system, resulting in changes in how atoms within the system
behave. Cold is the absence of heat..
2) Temperature is?
Temperature is the measurement of the amount of heat in a substance. It is
best measured with a quantified, standardized tool. It can be difficult to gauge the
temperature of something using our own sensations because they can be
misleading. In addition to the example listed above, where more conductive
materials feel colder, materials may feel warmer or colder than they actually are
depending on the current temperature of our skin.
3) How are these three things related?
Heat and cold are opposites of each other, not separate entities. Cold is just a
lack of heat. Temperature is the measurement of heat.
4) How has my understanding changed this week?
I now have a better understanding of how heat impacts the behavior of
atoms. For example, an increase in the amount of heat will cause atoms to speed up,
while a decrease in heat will cause them to slow down. When heat changed, causing
a change in the average speed of the atoms, pressure in the system is also affected.
When atoms are moving more quickly, the pressure will be higher than when they
are moving slowly.

Weekly Writing Assignment

S21
February 15, 2015
CHEM 444

1) What is heat and what is cold?
Heat is an indication of the amount of energy in a system. It can be added to
or removed from a system, resulting in changes in how atoms within the system
behave. For example, when heat is added, molecules speed up. This can lead to
changes in state, such as from solid to liquid or liquid to gas. Cold is the absence of
heat. Removing heat can cause molecules to slow down and change state from gas
to liquid or liquid to solid.
2) Temperature is?
Temperature is the measurement of the amount of heat in a substance. It is
best measured with a quantified, standardized tool. The temperature of a substance
can give us clues as to what is happening in it, such as what form it is in or how
quickly the molecules are moving.
3) How are these three things related?
Temperature is how we measure heat. Cold is the word we use to describe a
lack of heat. There is no separate source of energy that is “cold”.
4) How has my understanding changed this week?
I have added how heat and cold change the behavior of atoms and lead to
changes in the states of substances.

Standing Assignment

S21
March 19, 2015
CHEM 444

1)
Heat is an effect of the amount of energy molecules have, and cold is
something we perceive when something is not as hot, or when we are losing heat to
another material. When molecules have more energy and are moving more quickly,
they are also hotter. This energy can be transferred between molecules when they
collide. This means two materials of different temperatures will eventually reach
thermal equilibrium as energy is transferred between them.
2)
Temperature is a measurement of the amount of heat in a substance. When
something is cold, it does not have as much heat as something that is hot. Since
heat is energy, temperature also represents the amount of energy in a substance.
Because of this, temperature can be used to track the transfer of heat, and energy,
between substances.
3)
Heat and cold are related because cold is just a lack of heat. Temperature is
related to both because it measures the amount of heat in a substance, so it cannot
exist without heat.
4)
The experiments involving thermal equilibrium reinforced the nature of heat.
We further explored how heat can be transferred through the molecules of one
substance (the inner cup) to the molecules of another substance on the other side
(water molecules.) Furthermore, we looked at the characteristics of materials that

S21
March 19, 2015
CHEM 444
transfer heat well, such as metals, compared to materials that don’t, such as air and
Styrofoam (which contains air pockets).

S21
March 29, 2015
CHEM 444
Standing Assignment
1)

Heat is a form of energy, and molecules with more heat also move more

quickly and spread apart from each other. There are three ways for heat to be
transferred. Conduction is when heat is transferred from hot molecules to cool
molecules through direct contact. Convection is when heat is moved through the
movement of many molecules. For example, hot molecules of water will rise in a pot
because they are less dense, then they will sink as they get colder and denser.
Radiation is the transfer of heat through light waves, which does not require atoms
to reach its destination. Cold is a lack of heat and when molecules are cold, they are
moving slowly and are packed more densely.
2)
Temperature is a measurement of the amount of thermal energy in a
substance. The temperature of a substance tells us about the behavior of the
molecules; such as what speed they are moving.
3)
Heat and cold are related because cold is a lack of heat. When heat is being
transferred, it goes from hot to cold. This means molecules with more heat are
giving up energy to the cold molecules until thermal equilibrium is reached.
4)
The experiments with convection and radiation solidified my understanding
of these processes. I particularly liked the smoke in the chimneys experiment
because it displayed convection clearly. The light bulb experiment combined with
the laser in the vacuum experiment was also useful for understanding radiation.

Chem 444 Fire & Ice
I would like to add one more thing to your Chem 444 Fire & Ice work agenda, and something important
for you and me. Since this course is about heat and temperature, I am curious about how your ideas
evolve based on what we do over the semester. So here’s a standing, weekly writing assignment.
Between each Thursday and the next Tuesday class, write in response to the following prompts:
1)

Heat is ….

Cold is ….

2)

Temperature is….

3)

How are these three things related?

4)

In the past week, has anything you’ve done or read or talked about reinforced or changed or
extended your understanding of heat, cold, and temperature? Explain why.

I’m not looking for you to do any extra reading or homework in order to provide an answer. I’m not
looking for a best possible accurate scientific response. I’m not looking for you to summarize readings.
I’m not asking for a meticulous polished essay.
I want you to express your own understanding in your own words at that point in time in a coherent
way. Please write in complete sentences. It is entirely possible that one week to the next does not
change your ideas. If that is the case, so be it. Just re-express your ideas and indicate this situation in
#4.
I will score this simply as
Satisfactory (1), meaning I think you responded honestly to all four prompts
Nothing turned in (0)
You can probably complete this assignment in less than 30 minutes and in less than a page of writing
most of the time.

T19
CHEM 444A
1/24/2015
Standing Weekly Assignment
1) Heat is ….

Cold is ….

Heat is a form of energy generated by the movement of atoms/molecules. Cold is when
this movement is lessened.
2) Temperature is….
Temperature is a quantitative measurement of the energy described in question one. It can
also have qualitative descriptions because temperature is something that is perceived by living
beings.
3) How are these three things related?
Heat and cold exist on the spectrum that is temperature. There are extreme hot and cold
temperatures on either end of the spectrum.
4) In the past week, has anything you’ve done or read or talked about reinforced or changed
or extended your understanding of heat, cold, and temperature? Explain why.
This first week of class reminded me that heat and cold can be looked at in more ways than
human perception. Reading about Boyle’s early attempts to measure heat and cold
highlighted the fact that heat, cold and temperature were at one point not as linked as they are
now.

T19
CHEM 444A
2/6/2015
Standing Weekly Assignment
1) Heat is ….

Cold is ….

Heat is a form of energy (thermal energy). In many ways it can be thought of as a cause of other
things because it is an energy source. However, it is also an effect because it also is a form of
energy that needs to be generated by something else. Cold is a lack of this energy.
2) Temperature is….
Temperature is either the quantitative measurement of heat or the qualitative description of the
heat felt by humans.
3) How are these three things related?
These three concepts are very closely related. Heat and cold are opposites of each other and are
either the presence of absence of the same energy. Measuring temperature was developed by
humans to more quantitatively look at heat and cold.
4) In the past week, has anything you’ve done or read or talked about reinforced or changed
or extended your understanding of heat, cold, and temperature? Explain why.
The past week reinforced the idea that heat is a form of energy. The PhET simulations in
which we looked at the speed of atoms in relation to temperature and the mass of the atoms
helped me to understand this because I could visualize it. We have been looking into the
relationships between temperature, pressure, and volume and I now understand that there are
many factors involved in how “hot” or “cold” it is. This area of my understanding is still
developing though.

T19
CHEM 444A
2/13/2015
Standing Weekly Assignment
1) Heat is ….

Cold is ….

Heat is a form of energy. As of yet I am still unsure of its origin, but I have learned that other
forms of energy can become thermal energy and vice versa. It may be that there is no “origin” of
heat but rather just continual energy transfers. Cold seems to be a lack of thermal energy.
2) Temperature is….
Temperature is a quantitative way to measure heat/thermal energy. Each scale compares
temperature to different base points such as the freezing and boiling points of water.
3) How are these three things related?
These things are all related because temperature is a way to measure heat and cold. Temperature,
heat, and cold can also be qualitatively described, but it is still in relation to one another.
4) In the past week, has anything you’ve done or read or talked about reinforced or changed
or extended your understanding of heat, cold, and temperature? Explain why.
We have been looking into the relationships between heat, cold, pressure and volume. We have
also been looking at how heat and cold affect substances (freezing, melting, boiling, etc.). In
class we looked at this on the macroscopic level, but we also looked at this at the atomic level
using the PhET simulation. These both helped me to visualize what role heat plays in the states
of matter. It is easier to understand how phase changes occur when you can manipulate the
temperature and see the results on the atomic level. What we had previously learned about heat
and kinetic energy transfers to this and is the underlying principle behind phase changes.

T19
CHEM444A
18 March 2015
Standing Weekly Assignment
1) Heat is ….

Cold is ….

Heat is a form of energy (thermal energy). Cold is the subjective feeling of when this energy is
present is lesser amounts.
2) Temperature is….
Temperature is a method to represent the amount of heat energy in a system. Reference points on
a temperature scale, such as the freezing and boiling points of water, are used to help people
conceptualize just how “hot” or “cold” something is.
3) How are these three things related?
These three things are related because temperature is a way to represent hot and cold. This means
that temperature also represents the amount of thermal energy is a system. Different temperature
scales exist, but the ratio of reference points on each are the same.
4) In the past week, has anything you’ve done or read or talked about reinforced or changed
or extended your understanding of heat, cold, and temperature? Explain why.
The experiments we did last week helped me to understand just what happens when temperature
changes. Earlier in the semester we looked at the speeds of particles and found that the average
kinetic energy of the system was the average of a range of speeds. This week we found out that
this is not the case with temperature. In a perfect system with no outside interference, the
molecules all reach the same amount of energy and consequently the same temperature. In
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addition, I learned that cold things do have heat because heat is a form of energy. This helped me
to better understand the concept of “cold”.

T19\
CHEM 444A
3/27/15
Standing Weekly Assignment for 3/31
1) Heat is ….

Cold is ….

Heat is the presence of thermal energy. This energy is transformed to kinetic energy by the
atoms/molecules it is transferred to. Cold is when less of this energy is present.
2) Temperature is….
Temperature is the quantitative measurement of heat. The scale used to measure temperature is
relative to the melting and boiling points of a reference substance such as water. This helps
people to understand just how subjectively hot or cold something is.
3) How are these three things related?
These three things are related because temperature quantifies the subjective feelings of hot and
cold. It allows us to definitively say whether one thing is hotter or colder than another. This then
relates to knowing that one substance has more energy than another.
4) In the past week, has anything you’ve done or read or talked about reinforced or changed
or extended your understanding of heat, cold, and temperature? Explain why.
We have recently been focusing on the movement of heat. This has not greatly changed my ideas
on what heat is, but has helped me to better understand how objects become “hot” or “cold”.
Specifically we have looked at conduction, convection, and radiation. I had previously learned
what these things were, but had not thought about the actual processes behind them. I am
beginning to learn that there is a constant exchange of energy between objects in addition to the
intentional energy transfers we implement to heat or cool objects.

V17

Eliza Sneeden
1/29/15
Chem444H
1)

I think that heat is the matter produced by some form of energy, perhaps the energy that

is created by friction. It is not an accident, rather it is a substance. On the other hand, cold is the
absence of the energy that creates heat.
2)

Temperature is a scientific reading influenced by atmospheric pressure and air

temperature. Temperature is a difficult thing to read because of how abstract of a matter it is.
There has also been a lot of confusion about how to measure it accurately and which substances
do so.
3)

Temperature is the process of gaging how hot or cold something is. In other words,

temperature identifies whether or not heat is present in a specific situation or environment.
Temperature readings reflect the combination of atmospheric pressure and air temperature.
4)

In this past week, I’ve realized how abstract temperature was and still is. When Boyle

spearheaded the investigation that quantitatively proved heat and cold rather than accepting ideas
that had not been proven, the accuracy of temperature was still in question. Seeing how
unpredictable and abstract temperature can be, I am shocked at how far we’ve come since
Boyle’s findings. I never considered how confusing it must have been to deal with different
opinions and strategies during the beginning of temperature experimentation. Even now, heat and

understanding is accurate because of all of the disagreements and varying opinions proposed at
the start of it all.
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cold are still a confusing topic and somewhat of a mystery. I’m still not even sure if my general

V17

1)

Heat is a form of energy. Heat is caused by matter (atoms) being in motion. Cold is the

absence of the energy that is heat.
2)

Temperature is both a cause and an effect in different circumstances.

3)

Temperature is how we know that heat is present or absence. It is how we

read/measure/comprehend the product of heat.
4)

Recently, what has influenced my ideas and understanding of heat/cold/temperature was

the Gas Properties simulation. Seeing how temperature can be both a cause and an effect was
very interesting. I’m also beginning to understand how atoms are affected by heat and how they
move because of the simulation. However, I’m still not entirely sure my ideas are accurate. I
think it would be helpful to talk more about how our experiment with liquid nitrogen relates to
the simulation. Also, I’ve always known that how fast something movies is related to how much
matter it has, but being able to prove this with the simulation was really helpful.

V17
Eliza Sneeden
2/16/15

1) Heat is an energy that puts distance between molecules and forces them to move/vibrate.
2) Temperature indicates the absence or presence of heat.
3) Temperature is a concrete way of telling whether or not heat is being added or removed
to a substance.
4) The State of Matter simulation really furthered my understanding of how heat affects
different substances in different states. Watching a simplified version of how a substance
like water goes from solid to liquid to gas was really helpful. The simulation also
demonstrated what role heat plays in this progression and how it affects the molecules
individually. Learning about absolute zero and zero point energy was really interesting. I
never knew that heat is, essentially, disorder, and absolute zero is not achievable in
reality.

ElizaV17
Sneeden
1)

Heat is a force that can both push and pull. It has the ability to control situations and

affect how things play out.
Cold is the absence of this force that we call heat. It’s unclear to me whether or not cold
can be a force, or as forceful as heat.
2)

Temperature is the average kinetic energy of a substance or situation. It measures the

presence of heat added.
3)

Heat, cold, and temperature are all related because the presence or absence of the

motion/force that is heat is measured by the average amount of kinetic energy. When you cool
something, you are taking heat away, which decrease the motion.
4)

I always knew that heat had the ability to affect how something plays out, but I have

never considered just how forceful it is. Experiment A (a mock fireplace) demonstrated
convection. Our group discussed whether heat pulls or pushes air in a situation involving a
fireplace. One of the graduate students proposed the idea that perhaps it both pushes 
and 
pulls,
which would make it even stronger of a force than I had previously thought.

V17
1)

Heat is motion. There is a very important connection between heat and force that is called

friction. The motion of friction produces the energy that we know as heat.
Cold is the absence of this motion. If there is no motion, a substance or situation is
perfectly in order because there is no heat to weaken bonds or cause collisions between
molecules.
2)

Temperature is the average kinetic energy of a substance or situation.

3)

Heat, cold, and temperature are all related because the presence or absence of heat affects

the kinetic energy in a substance or situation.
4)

Last week we performed an experiment that demonstrated what happens when a cold

substance and a hot substance interact with one another. This furthered my understanding of how
heat is transferred between the same substance (water) or different substances (water and a metal
can). We looked into what happens to the transfer of heat when hot water melts ice. We found
that as the solid ice undergoes phase change, the hot water is still losing heat, therefore the
transfer of heat is still taking place. However, I am still confused as to how this demonstrates that
that the heat involved was “latent”, as both substances changed temperature.

Standing Assignment

W12
W12 Feb2
CHEM 444AH

1. Heat is a form of kinetic energy that can be created in many ways including
friction, burning, work, etc. Heat also comes from the sun. It can rise and fall;
it can bring about life and destroy. Cold, on the other hand, is the absence of
heat… I believe. I am not really sure how cold is created other than taking the
heat away. For example, when you turn the heater off, the temperature in a
room decreases.
2. Temperature is the gauge in which heat and cold are tracked. Temperature is
seemingly limitless and can be analyzed on many scales, including Celsius,
Fahrenheit, and kelvin.
3. These are related because as the amount of heat and cold changes, it is
shown by temperature fluctuations. Like I said above, temperature is the
gauge in which heat and cold are measured.
4. Because we haven’t gotten too far into the class, I don’t really think that there
has been anything that has changed or extended my understanding of heat,
cold, or temperature. However, it has raised many questions that I had never
really considered before. That is why I enjoy the question bank.

Standing Weekly Assignment – W12
1) Heat is…. Cold is….
This week, after taking notes on the readings and participating in class, I
learned that heat is not a substance, but the mode of motion. Cold, I still
do not know a lot about. I still believe it is the absence of heat, or what
occurs when heat is taken away. That idea is demonstrated in the Phet
labs when we can add ice.
2) Temperature is….
Temperature is the measure of the degree of disorder. For example, 0K,
the absolute zero, is when a system is said to be in perfect order. All of
the particles are in place, and are not chaotic or moving around. The
lowest possible temperature is 0K, but that has not been reached. We can
get very close, but not exactly there. It is also said that the highest
temperature was 10^32K right after the Big Band occurred.
3) How are these three things related?
Temperature is related to heat and cold because it measures them. The
temperature is a gauge that shows how much heat is in a system. It can
be affected by pressure and volume.
4) In the past week, has anything you’ve done or read or talked about
reinforced or changed or extended your understanding of heat, cold, and
temperature? Explain why.
I have tried to incorporate some of the readings/classroom activities/Phet
labs into my answers above. I learn by doing, so the Phet simulations are
really helpful because I can actually see how different aspects of an
experiment can affect the outcome.

W12

Standing Weekly Assignment
1) Heat is…. Cold is….
This week, after taking notes on the readings and participating in class, I
learned that heat is not a substance, but the mode of motion. Cold, I still
do not know a lot about. I still believe it is the absence of heat, or what
occurs when heat is taken away. That idea is demonstrated in the Phet
labs when we can add ice.
2) Temperature is….
Temperature is the measure of the degree of disorder. For example, 0K,
the absolute zero, is when a system is said to be in perfect order. All of
the particles are in place, and are not chaotic or moving around. The
lowest possible temperature is 0K, but that has not been reached. We can
get very close, but not exactly there. It is also said that the highest
temperature was 10^32K right after the Big Band occurred.
3) How are these three things related?
Temperature is related to heat and cold because it measures them. The
temperature is a gauge that shows how much heat is in a system. It can
be affected by pressure and volume.
4) In the past week, has anything you’ve done or read or talked about
reinforced or changed or extended your understanding of heat, cold, and
temperature? Explain why.
This week is not much different than last week. I haven’t learned a lot
about what exactly heat, cold, and temperature are. However, I was able
to see how heating and cooling a substance can effect the strength of the
bonds. For example, cooling a substance can change the molecular
structure of a substance, because the molecules get closer together and
their bonds are stronger. Heating, on the other hand, breaks up these
bonds and causes the molecules to spread out and bounce around.

W12

Standing Weekly Assignment
1) Heat is…. Cold is….
Heat is thermal energy that can change the substances and matter that it
comes in contact with. For example, when the heat of a warm liquid
comes into contact with a colder liquid, some of the heat is given off and
warms up that colder liquid. It flows from a hotter body to a colder one.
Cold is the absence of heat. A substance that is cold can receive some
thermal energy and get warmer.
2) Temperature is….
Temperature is the amount of thermal energy that a substance contains. It
rises when there is more movement, pressure, etc. placed upon
molecules. You could say that temperature is a representation of the
amount of kinetic energy that there is in a substance. I use the term
representation to mean that is it measurable. There is Celsius, Fahrenheit,
and Kelvin in order to measure the temperature.
3) How are these three things related?
Temperature is related to heat and cold because it measures them. The
temperature is a gauge that shows how much thermal energy is in a
system.
4) In the past week, has anything you’ve done or read or talked about
reinforced or changed or extended your understanding of heat, cold, and
temperature? Explain why.
The experiment about thermal equilibrium helped me see how thermal
energy is passed and or conserved, and how that plays into the
fluctuation of temperatures. A warm substance has more kinetic energy
than a colder substance, meaning that the temperature is higher.
However, when you combine the two, the molecules interact and collide.
The cold ones speed up as they gain some thermal energy, while the
warm ones slow down as they give away some energy. This is evident in
the temperature finding a thermal equilibrium.
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Standing Weekly Assignment
1) Heat is…. Cold is….
Heat is thermal energy that can change the substances and matter that it
comes in contact with. For example, when the heat of a warm liquid
comes into contact with a colder liquid, some of the heat is given off and
warms up that colder liquid. It flows from a hotter body to a colder one.
Cold is the absence of heat. A substance that is cold can receive some
thermal energy and get warmer. Heat is absorbed better by objects with
darker colors, such as black, than lighter colors, such as white. There are
also three ways that heat may be transferred between substances at
different temperatures - conduction, convection, and radiation.
Conduction is the flow of hit via molecular collisions. Convection is the
flow of heat from a hot region to a cooler one. Radiation is the transfer of
heat through light.
2) Temperature is….
Temperature is the amount of thermal energy that a substance contains. It
rises when there is more movement, pressure, etc. placed upon
molecules. You could say that temperature is a representation of the
amount of kinetic energy that there is in a substance. I use the term
representation to mean that is it measurable. There is Celsius, Fahrenheit,
and Kelvin in order to measure the temperature.
3) How are these three things related?
Temperature is related to heat and cold because it measures them. The
temperature is a gauge that shows how much thermal energy is in a
system.
4) In the past week, has anything you’ve done or read or talked about
reinforced or changed or extended your understanding of heat, cold, and
temperature? Explain why.
The experiment involving the Magic Thaw, as well as the readings we did
about convection, conduction, and radiation, helped me to understand the
flow of heat. Although my group is still a bit confused about how it works,
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we were discussing the different ideas to a great extent and I was trying to
apply it to the real world application.

X15
X15

X15 2
1. Heat is a phenomenon that can occur as a result of numerous changes in the surrounding
environment, including the presence of light, fast-moving particles, high energy, high pressure,
etc. Cold is the absence of heat and involves particles in an object or substance moving slowly.
2. Temperature is the measure of heat or cold in a given object/substance or environment, with
a synthetic scale so that we can determine objects' level of heat or cold relative to each other.
3. How these 3 things are related: Heat and cold are phenomena that exist outside of our
perception of them; temperature is our way of measuring these occurrences in a way that
makes sense to us.
4. The experiments with the Gas Properties simulations have helped to broaden my
understanding of heat and different factors that can produce a change in temperature--for
example, that with a constant volume, if there is an increase in pressure, the temperature will
increase as well because the particles in the container will be moving more quickly.

X15

Standing Assignment
1. Heat is a phenomenon that can occur as a result of many things, i.e. light, fast
movement of particles in an object or substance, level of pressure, level of energy,
friction, etc. Cold is the absence of heat and is characterized by a slow movement of
particles. At absolute zero, the particles of an object or substance cannot move any
more slowly in any measurable way.
2. Heat and cold exist as natural phenomena; temperature is simply our way of
measuring the level of heat or cold of an object/substance/environment by relating
it to a measurable scale.
3. These 3 things are related in that they reflect our natural surroundings. Heat and
cold are natural occurrences, and although temperature is a human invention, it has
become a natural way of determining the levels of concepts that might otherwise be
hard to grasp.
4. Learning (or re-learning) about absolute zero has helped me to understand the
thresholds of what is possible for heat and cold. The most recent experiments with
heating and cooling different substances also helped to further conceptualize the
idea of limits to how hot or cold something can be. For example, my group did
experiment C, and the oil, water, and salt water all reached a point when heating
where the temperature increase stayed virtually stagnant and would not increase
anymore. Using 3 different liquids also helped to show that different substances
have different thresholds for how hot they can be. (From looking at the other
groups’ graphs, the same can be said for how cold a substance can get.)

X15
Professor Bauer
Chem 444
26 March 2015
Standing Assignment
1. Heat is a phenomenon that occurs when the molecules of a substance contain a
considerable amount of thermal energy and are moving quickly. Heat can arise from
motion, friction, heat transfer, light, and radiation. Cold is the absence of heat and is
characterized by a substance's molecules moving considerably slowly and containing
little thermal energy.
2. Temperature is our way of measuring the level of heat or cold of a given object,
substance, or environment. The level of thermal energy is converted into an
understandable scale so that we can accurately gauge how hot or cold something is.
3. Temperature is related to hot and cold in that it is the measure that we as human beings
use to comprehend natural phenomena. Heat and cold of varying levels would exist in
nature regardless, but temperature is the precise measure of "how hot" or "how cold".
4. Earlier in the week, we began thinking about and doing experiments on the effects that
light and radiation can have on heat/temperature. Shining a light on something, for
example, can cause its temperature to rise (however, I'm not entirely sure yet why this is,
or why things that emit light are generally hot). Radiation can also cause an object's
temperature to rise, as we saw when experimenting with the microwave to heat water for
different lengths of time. (The longer the exposure, the hotter the water was, showing that
prolonged exposure to radiation can result in significant increases in temperature.)

X15
Professor Bauer
Chem 444
31 March 2015
Standing Assignment
1. Heat occurs when the molecules of a substance possess considerable thermal
energy and are moving relatively quickly. Heat can be introduced to a substance in
many ways, i.e. via light, radiation, friction, movement, conduction, and convection.
Cold is the absence of heat and occurs when the molecules of a substance are
moving slowly and possess relatively little thermal energy.
2. Temperature is the level of heat or cold in an object, substance, environment, etc.
It's a manmade scale that allows us to accurately interpret the natural phenomena
of heat and cold.
3. Temperature is related to heat and cold because it is our way of measuring their
levels: just "how hot" or "how cold" something is. By using thermometers and other
instruments to gauge temperature, we can get an accurate reading of the level of
"heat" (aka thermal energy) in an object.
4. This week I learned that metals are particularly good conductors of heat because
of their molecular structure: since their electrons can move freely, they can generate
more thermal energy more quickly--for other substances whose molecular structure
is more rigid, it will take longer to generate heat. Because they can generate heat
easily, metals can transfer heat to other substances that are in contact relatively
quickly. (Radiation, on the other hand, transfers heat, but it can travel long distances
and does not have to be in direct contact with an object in order to transfer heat to
it.)

Y13

January 27, 2015
Weekly Assignment: Heat, Cold, and Temperature
1. Heat is the warmth or degrees above room temperature an object or substance has, while cold
is the opposite in the fact it is the coolness or degrees below room temperature.
2. Temperature is the measurement of heat and cold in degrees Celsius or Fahrenheit.
Temperature is used to determine things such as how to dress outside, if someone is sick, to
cook, and if an object is safe to touch or be near.
3. Temperature, heat, and cold are all related because temperature is the measure of heat and
cold. We use tools such as thermometers to measure the temperature of the air and body heat in
order to determine its amount of heat or cold.
4. As of right now these are my ideas based off of previous science classes. I’m sure throughout
this class my ideas will change and develop into more precious definitions of heat, temperature,
cold, and how all three connect to one another.

Y13

February 9, 2015
Weekly Assignment: Heat, Cold, and Temperature
1. Heat is the warmth or degrees above room temperature an object or substance has, while
cold is the opposite in the fact it is the coolness or degrees below room temperature. As of right
now I don’t really have any new ideas to change the answer for this question.
2. Temperature is the degree of cold or hot an object produces/radiates. It is measured in a
variety of ways on different scales including Celsius, Fahrenheit, and Kelvin.
3. Temperature, heat, and cold are all related because temperature allows you to distinguish
hot from cold and is a measurement of its degree. There is an absolute zero which is a
threshold for the intensity of cold, but there has not been a certain measurement for heat.
Heat and cold are the two concepts on a scale of temperature with degrees in between.
4. I always believed that heat made things expand and cold made things shrink. In the liquid
nitrogen experiment my theory was correct, the balloon shrunk when placed near the cold and
reflated when taken away from it. But during the dry ice experiment, the syringe expanded
from the gases produced by the dry ice. I know they are different concepts but I thought it was
cool to see the difference it made based on exposure. The hands on experiments definitely
make me question previous thoughts about heat and cold and are helping develop an actual
definition that I consider to be true based on the knowledge I have.

Y13

For: March 24,2015
Weekly Assignment: Heat, Cold, and Temperature
1. Both heat and cold have the ability to affect other substances yet they also have other
factors that influence the temperature and how warm or cold something is. Heat can also be
considered energy and the more heat a substance has the more kinetic energy its molecules
has. When an object is cold the molecules are less active and have more of a slow shaking
motion.
2. Temperature is the term used to measure the amount of heat, or lack of, within a substance
to allow you to determine whether the substance is hot or cold. It is measured in a variety of
ways on different scales including Celsius, Fahrenheit, and Kelvin.
3. Temperature, heat, and cold are all related because temperature is the attainable
information of how much heat is within a substance. The hotter something is the higher the
temperature, and vice versa the colder an object is the lower the temperature.
4. We were put into groups to do different experiments this week and it wasn’t my experiment
that stuck out to me but surprisingly a different groups. Usually I learn best by working through
things hands on but with their experiment I was able to connect it to the real world and
something I knew very well. They tested how much the transfer of heat would be affected
when they added more distance/objects in between and the air within the gaps. We then as a
class discussed how this could relate to dunkins Styrofoam cups and how the cups they use are
the explanation as to why the coffee can stay warm for so long. For some reason being able to
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connect this to something I knew outside of the classroom made it easier to grasp the concept
and begin to connect other concepts we have discussed.

Y13

For: March 31,2015
Weekly Assignment: Heat, Cold, and Temperature
1. Heat is kinetic energy which can be transferred through conduction, convection and
radiation. Cold is the lack of heat and when warmed up it takes some of the kinetic energy from
the substance/object warming it and its molecules begin to gain speed.
2. Temperature is the term used to measure the amount of heat/energy within a substance.
You can use infrared sensors to determine an objects temperature and a thermometer to
measure a liquids temperature. It is measured in a variety of ways on different scales including
Celsius, Fahrenheit, and Kelvin.
3. Temperature, heat, and cold are all related because temperature is the attainable
information of how much heat is within a substance. The hotter something is the higher the
temperature, and vice versa the colder an object is the lower the temperature. Heat and cold
are in constant competition, so to speak, never creating or destroying energy but transferring it
from one to the other. Temperature is the human observation to record data on how the
energy of heat is transferred.
4. In the past week my understanding hasn’t so much changed, but instead expanded. I still
stand by how I would define heat and cold but now understand that the transfer of heat can be
done in multiple ways, all of which have their own specific characteristics of how it occurs. We
did various experiments at stations to test some of these, and most recently have been
conducting our own experiments to either prove a product right or wrong through its use of
conduction to thaw meat. Conducting our own experiment showed how the conduction of heat
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is affected by the type of material being used. The metals generally took about the same time
to melt the ice, but the table top took more than double the time. During the mini experiments
we were able to measure the transfer of heat by convection when we created a house a
chimney simulation and measure the heat in the “house”, small chimney, large chimney, and
observed the smoke circulation from the incense. As for radiation we measured the actual
temperature inside the microwave did not increase with prolonged periods of use but the
water being exposed to it gained heat drastically.

Z11
Honors Fire and Ice
For 27 January 2015
Weekly Writing Assignment
1. Heat is the measurable energy that is excitable (movement of particles). Cold is
the absence of heat.
2. Temperature is the measurement of heat, or the energy particles contain.
3. These three things are related because heat s the movement of particles, cold is
the lack of movement/energy, and temperature is the measurement of the energy
these particles have.
4. With the readings of thermometers, my understanding of measuring temperature
has extended to grasp the concept of the different calibrations of thermometers
and how the numbers of each value are assigned. While it seems obvious after
reading and discussing, the fact that scientists chose “random” values to assign to
the upper fixed point and the number between the points determined the divisions
and precisions between values.

Z11
Honors Fire and Ice
For 10 February 2015
Weekly Writing Assignment
1. Heat is the measurable energy that is excitable (the disorder or movement of
particles). Cold is the absence of heat.
2. Temperature is the measurement of heat, or the energy particles contain.
3. These three things are related because heat is the disorder of particles, cold is the
lack of movement/energy, and temperature is the measurement of the energy these
particles have.
4. With the readings of absolute zero and the highest/lowest temperatures, my
understanding of heat was broadened. I had not really thought about the limits of
heat. I liked the explanation of heat as a measure of degree of the disorder of a
system. And when scientists try to remove the disorder of that system, it becomes
harder and harder as the disorder becomes less and less. But it is nearly
impossible to remove all of the disorder, just as it is nearly impossible to
completely clean one’s room. There is always something else that can be
removed or cleaned.

Z11
Honors Fire and Ice
For 17 February 2015
Weekly Writing Assignment
1. Heat is the measurable energy that is excitable (the disorder or movement of
particles). Cold is the absence of heat.
2. Temperature is the measurement of heat, or the energy particles contain.
3. These three things are related because heat is the disorder of particles, cold is the
lack of movement/energy, and temperature is the measurement of the energy these
particles have.
4. As we have not had much to read, my understanding of heat has not really
changed. I did like doing the simulation that showed the forms of matter and we
were able to manipulate the temperature to observe the changes. It helped
reinforce my idea of what happened to the molecules.

Z11
Evaporative Cooling
31 March 2015
Weekly Writing Assignment
1. Heat is the measurable energy that is excitable (the disorder or movement of
particles). Cold is the absence of heat.
2. Temperature is the measurement of heat, or the energy particles contain.
3. These three things are related because heat is the disorder of particles, cold is the
lack of movement/energy, and temperature is the measurement of the energy these
particles have.
4. After reading the more detailed descriptions of conduction, convection, and
radiation, these processes of heat transfer became clearer. All of these ideas can
also be applied to cooking. For example, conduction is seen when heating up a
teapot. The process of the water in the teapot heating up is through convection.
The flow of heat through conduction occurs when matter goes from a hot region
to a cooler region. Radiation can be demonstrated in a microwave. Heat transfer
through radiation does not need to go through another medium, like a microwave,
radiation can transfer heat through light.

